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EASTERN NORTH PACIFIC TROPICAL CYCLONES, 1980 


Emil B. Gunther 
Eastern Pacific Hurricane Center 
National Weather Service, NOAA 
Redwood City, Calif. 


Table 1.--Monthly distribution of eastern North Pacific tropical cyclones, 1980* 


7 he 1980 eastern North Pacific tropical cyclone sea- 


May June Jul Aug. t. Oct. Nov. Total 
son began June 9 and ended October 29. Spanning ioe Me aides 
143 days, the season was 29 days shorter than the 1979 Tropical depressions 0 1 0 0 0 0 0 1 
season. There were 15 cyclones during the season, Tropical storms 0 1 3 9 1 : 0 7 
‘ Hurricanes 0 2 2 2 1 0 0 7 
two more than in 1979. Seven of the 15 cyclones be- 
came hurricanes, seven were tropical storms, and one Total i) 4 5 2 2 2 0 15 


was a tropical depression. Hurricane hours during the 
1980 season totaled 586 compared to 326 in 1979. Trop- 
ical storm hours totaled 476 compared to 482 in 1979. Table eee eastern North Pacific tropical storms and hurricanes 
The highest sustained windspeed during the 1980 season einisctudaiaedhnssanisep sacs 

was 120 kn, attained by hurricane Kay on September 18. 


*Cyclones are ascribed to the month in which they began. 


: . Year May June July Aug. Sept. Oct. Nov. Total 
Only three sevenths of the 1980 hurricanes had wind- 
speeds equal to or in excess of 100 kn compared to two- _ 1966 0 1 0 4 6 2 0 13 
thirds of the 1979 hurricanes. Table 1 shows the month- 4 
ly distribution of 1980 tropical cyclone activity. Tables 1969 0 0 3 2 4 1 0 10 
2 and 3 compare this activity with that of recent years. pa - . : ; 2 1 18 
2 1 18 
The 1966-80 period was chosen for comparison since 1972 1 0 1 6 2 1 1 12 
it probably includes all tropical cyclone activity due to 
satellite coverage. Prior to 1966 some activity was un- _j975 0 9 4 5 4 1 1 4 
detected because of the sparsity of data. A summary 1976 0 2 4 4 3 1 0 14 
of important features of the 1980 season is given in 
table 4. Cyclone tracks are shown in figures 1 and 2. 1979 0 2 2 2 1 2 1 10 
Eastern Pacific Hurricane Center forecasters issued 2 2 2 14 
270 tropical cyclone advisories during the 1980 season Total 6 28 52 59 40 26 5 216 
compared to 198 in 1979. Advisories were issued four Average 0.4 ha 1.7 0.3 14.4 


times daily on a regularly scheduled basis. 

The 1980 season was relatively uneventful in that 
none of the tropical cyclones moved onshore, and no Table 3.--Number of eastern North Pacific tropical storms reaching hurricane 
reports of damage or casualties were received from 
ships at sea. Seventy miles was the nearest any storm 


*Cyclones are ascribed to the month in which they began. 


Year Ma: J Jul Aug. t. Oct. Nov. Total 

approached land, when tropical storm Newton dissi- 
pated west of Puerto Vallarta on the central Mexican 1966 0 1 0 4 2 0 0 7 
coast 1967 0 1 0 2 1 2 0 6 
1968 0 0 0 3 2 1 0 6 
The National Satellite Service Field Station, collo- 1969 0 0 1 1 1 1 0 4 
cated with the Eastern Pacific Hurricane Center (EPHC), : 0 4 
provided excellent satellite coverage. Several movie 1972 1 0 0 6 1 0 ; = 
loops were available each day as well as visual and in- = 0 1 3 0 2 1 0 7 
frared data from the stationary GOES and the polar- 1888 : 
orbiting NOAA satellites. Enhanced H-curve infrared 1976 0 2 1 2 3 0 0 . 
cold-core centers. Cyclonic intensity was calculated 1979 0 1 1 2 1 1 0 6 
using the Dvorak technique of satellite analysis. 1980 ® 2 2 2 1 0 0 7 
No reconnaissance flights were made into eastern Total 4 14 22 37 21 12 0 110 
North Pacific tropical cyclone activity during the 1980 Average 0.3 0.9 1.5 2.5 1.4 0.8 0.0 7.3 


*Cyclones are ascribed to the month in which they began. 


May-June 1981 
Volume 25 Number 3 


5 


uw 


EASTERN NORTH PACIFIC TROPICAL © 1200 GMT (DATED) 2 

e T 

| STORMS AND HURRICANES, I980 || TROPICAL DEPRESSION STAGE wz 
‘| NO. INTENSITY NAME DATE ——— TROPICAL STORM STAGE 2 % = « 
‘| 1. HURRICANE AGATHA 9-15 HURRICANE STAGE 
2. TROPICAL STORM BLAS JUNE (7-19 — 
| 4 TROPICAL STORM DARBY JULY |-3 al} | 
5. TROPICAL STORM ESTELLE JULY I2- 
6 TROPICAL STORM FRANK JULY |8-22 4 | 

7 HURRICANE GEORGETTE JULY 28-3! Vk it 

15 


Figure 1.--Tracks of eastern North Pacific tropical cyclones, June 9 - July 31, 1980. 


season. However, U.S. Air Force aircraft were pla- 
ced on standby status during hurricane Howard, when 
the cyclone threatened the west coasts of Baja and 
southern California. 

Although satellite imagery continues to improve 
and is an important tool used by tropical forecasters, 
aircraft reconnaissance and synoptic ship reports 
retain their importance as invaluable in situ obser- 
vations. 

Several numerical forecasts for tropical cyclone 
tracks for the eastern North Pacific were available 
from the National Hurricane Center in Miami. The 
forecast tracks included an analog model (EPANALOG),,. 
a statistical synoptic model (EPHC77), and a simula- 
ted analog model (CLIPER). The barotropic model 
(SANBAR) was not available. The movable fine-mesh 
model from the National Meteorological Center in 
Maryland was not run. Table 5 shows the average 
forecast errors. While the numerical forecasts are 
independent of each other, the forecasts made by 
the EPHC forecasters are not independent of the nu- 
merical forecasts. 
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Only named tropical cyclones are described in the 
following paragraphs. The continuation of hurricane 
Kay is described in the article on central North Paci- 
fic tropical cyclones beginning on page 161.) 


HURRICANE AGATHA - JUNE 9-15 

The 1980 eastern North Pacific tropical cyclone 
season began with a small disturbance 400 mi south- 
southwest of Acapulco, Mexico, at 1800 on June 7. 
Moving west the disturbance began to intensify over 
85°F water. Cyclonic circulation began to appear about 
the center by the 9th and the disturbance was upgraded 
to a tropical depression near 8.9°N, 111°W, about 130 
mi southwest of Clipperton Island. The cyclone contin- 
ued westward. By 1800 winds near the center had in- 
creased to 45 kn and the depression was upgraded to 
tropical storm Agatha near 8.3°N, 113.7°W. Observa- 
tions from the ships NOVOWLYANOVSK and BABAE- 
YEVSK, 130 mi east-southeast and north of Agatha, re- 
spectively, were helpful in locating the cyclone near 
9,.5°N, 114. 8°W, at 1200 June 10. Winds near the cen- 
ter had increased to 70 kn by 1800, and Agatha was up- 
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Figure 2.--Tracks of eastern North Pacific tropical cyclones, July 31 - October 29, 1980. 


graded to a hurricane near 9.9°N, 114.9°W. The cy- 
clone turned northwestward and reached its maximum 
intensity of 100 kn at 0000 on the 12th. Figure 3 shows 
Agatha at 2215 on June 11 just prior to reaching maxi- 
mum intensity. The hurricane began to weaken with 
low clouds moving into the circulation from the west 
and north over 83°F water. By 1800 on the 13th winds 
near the center had diminished to 50 kn as the cyclone 
was downgraded to a tropical storm. Agatha turned 
westward and continued to weaken. She was down- 
graded to a tropical depression near 17.2°N, 130. 7°W, 
at 1200 on the 14th. The final advisory was issued on 
the cyclone at 1800 on the 15th as the center dissipated 
near 17.9°N, 136°W. 


TROPICAL STORM BLAS - JUNE 16-19 

The second cyclone began as a disturbance 400 mi 
south-southwest of Acapulco at 0000 on June 15. Mov- 
ing west-southwestward at 10 kn, the disturbance be- 
gan to move around the southern side of an upper level 
high-pressure area over northern Mexico. It was 60 Figure 3.--Hurricane Agatha with winds near 100 kn 
mi north of Clipperton Island on the 16th and began at 2215 on June 11. 
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Table 4. --Eastern North Pacific tropical cyclones, 1980* 


Cyclone 


H t sustained 
life Depression Storm Hurricane Storm Depression position — — ee 
Hu Agatha 090000 091800 101800 131800 441200 151800 120000 420600 106 
9-15 Jun 0869-11160 08.53 =113.07 1609-12668 176213007 170 1238 118.7 119.9 
Ts Blas 161800 191200 191800 1720000 177800 50 
16-19 Jun 118-1099 1506-11663 1507-11667 1325-11265 
Qd Th 170000 191200 170000 191200 3x 
17-19 Jun 16-102.5 20.1-108.0 14.6-102.5 20.1-108.0 
Hu Celi 250600 251800 261800 281800 290600 300000 261800 281800 65 
b 010000 020600 030000 031800 021200 030000 45 
Ts Estelle 120000 121800 130000 120600 121200 4o 
Ts Frank 180600 201200 211800 221200 201800 210000 45 
18-22 Jul 1301211120 186511965 1170 17 8116.0 
Mu Georgette 280600 290000 291600 300000 310000 311800 291600 300000 65 
28-31 Jul 1628-10960 1861211469 196719442 2065411525 2260-12004 2206-12422 1907-11402 206511545 
Hu Howard 310000 311200 * 020000 060000 070600 070600 040600 041200 90 
31 Jul-7 Aug 1101-10503 120611161 2203411967 2503912162 2505412102 1806-11667 5-117 02 
Hu Isis 051800 060600 071200 100000 110600 111200 081800 090000 oy) 
Hu Javier 221800 231200 24,0000 270600 280000 290000 250000 257800 100 
22-29 Aug 1303=10407 1505" 10964 2001212361 270412567 2403412708 18.0-117.0 
Hu Kay 160600 161200 170600 201200 
“6-24 Sep 120710308  12.8=104.6  13.9-106.4  18.1-123.0 
230000 241200+ 181800 490000 120 
18..5=13365 2023-13908 91762-11547 
Ts Lest 211800 221800 241200 250000 221800 241200 35 
21425 Sep 16.2=103.1 16.8-107.4 1725=110.4 17.5=110.0 16.8=107 4 175211064 
Ts Madeline 110000 110600 120000 120600 114200 420000 45 
41212 Oct 12.5-108.2  12.8-108.8 150811100 211025 
Ts Newton 280300 280600 290600 291200 280600 290600 35 
28-29 Oct 1642-11002 1669-10929 2065-10720 


¥All times GMT, latitudes north, longitudes west. | Hu = hurricane, TS = tropical storm, Td = tropical depression 
+Passed to Central Pacific Hurricane Center (CPHC). 


Table 5. --Forecast errors* tepec on June 23. The disturbance began to intensify 
slowly over 85°F water. It was upgraded to tropical 
Forecast period (hours) storm Celia near 14,2°N, 103. 6°W, on the 25th. The 
34 48 79 ANCO ENDEAVOUR and EASTERN TREASURE, to the 
north of Celia, were helpful in analyzing the storm. 
EPHC forecasters 147/82 82/164 54/263 Celia moved west-northwestward around the southern 
EPANALOG 135/80 93/147 58/237 Side of an upper level HIGH and intensified rapidly over 
EPHC77 125/89 84/167 53/279 87°F water. By 1800 on the 26th winds near the center 
CLIPER 140/112 99/168 63/273 had increased to their maximum intensity of 65 kn, and 
the storm was upgraded to a hurricane near 15. 3°N, 
*Number of cases/average error in nautical miles. 108.3°W. The Danish cargo ship DITTE SKOU, east- 
northeast of Celia, radioed helpful observations. Fig- 
to intensify rapidly over 85°F water. By 1800 the dis- 


ure 4 shows Celia with 65-kn winds 85 mi southeast of 
turbance was upgraded directly to tropical storm Blas F ; 
near 11.8°N, 109.9°W. Blas turned northwestward 
and continued to intensify. The storm reached its max- 
imum intensity of 50 kn by 0000 on the 17th, 145 mi 
north-northwest of Clipperton Island. As Blas contin- 
ued to move northwestward, she weakened slowly over 
cooler 82°F water. By 1800 on the 18th winds near the 
center had diminished to 35 kn, 170 mi south of Clarion 
Island. By 1200 on the 19th with 30-kn winds, the 


storm was downgraded to a tropical depression near 
15.6°N, 116. 3°W. 


HURRICANE CELIA - JUNE 25-30 
Celia, the fourth cyclone of the season, began as a Figure 4. --Hurricane Celia with 65-kn winds 85 mi 
tropical disturbance 200 mi south of the Gulf of Tehuan- southeast of Clarion Island at 2215 on June 27. 
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infrared satellite image showing tropical storm Darby near 13. 3°N, 119. 8°W, at 1115 
on July 2. 


Clarion Island at 2215 on the 27th. The cyclone passed 
10 mi south of the Island at 0600 on the 28th, then be- 
gan to weaken rapidly over cooler 77°F water. By 1800 
the winds had decreased to 55 kn. By 0600 on the 29th 
winds had diminished to 30 kn and the cyclone was down- 
graded to a tropical depression. The depression moved 
northwestward, then turned north-northwest, dissipating 
near 23.1°N, 120.3°W, by the 30th. Although the de- 
pression dissipated 600 mi south of the California bor- 
der, high-level clouds associated with the cyclone were 
carried northward and inland over the state. 


TROPICAL STORM DARBY - JULY 1-3 

As the final advisory was being issued on Celia, 
the next cyclone of the season was beginning to develop 
500 mi west-southwest of Acapulco. Moving at 15 kn 
to the west-northwest, the disturbance was upgraded 
to a tropical depression on July 1. Turning westward 
the depression began to intensify over 85°F water. On 
the 2d the winds had increased to 35 kn, and the cy- 
clone was upgraded to tropical storm Darby near 12. 8°N, 
118.4°W. Six hours later his winds near the center had 
reached their maximum intensity of 45 kn. Figure 5, 
an enhanced infrared satellite image, shows the cyclone 
at 1115 July 2 moving westward at 18 kn. Darby began 
to weaken rapidly over 78°F water. By the 3d winds 
near the center had diminished to 30 kn, and the storm 


was downgraded to a depression near 14.4°N, 123. 1°W. 
With sea-surface temperatures dropping to 76°F and 
low clouds entering into the cyclonic circulation from 
the north, the depression weakened rapidly. 


TROPICAL STORM ESTELLE - JULY 12-13 

The sixth and shortest lived cyclone of the season 
lasted only 24 hr. It began as a disturbance 250 mi 
southwest of Acapulco at 0000 on July 11. The storm 
intensified rapidly and was upgraded directly to trop- 
ical storm Estelle near 15.6°N, 107.7°W, at 0000 on 
the 12th. Six hours later winds near the center had in- 
creased to their maximum intensity of 40 kn over 84°F 
water. The cyclone turned toward the west-northwest 
and began to weaken over 82°F water. The winds de- 
creased to 25 kn by 1800, and the storm was downgra- 
ded to a depression. The final advisory was issued 
at 0000 on the 13th, 130 mi southwest of Socorro Is- 
land. 


TROPICAL STORM FRANK - JULY 18-22 

Four days after the final advisory on Estelle, the 
seventh cyclone of the season was discovered 175 mi 
northeast of Clipperton Island. It began to show cy- 
clonic circulation after 24 hr and was upgraded to a 
depression on July 18 when 200 mi north-northwest of 
Clipperton Island. The cyclone then turned northwest 
and showed little intensification through the next 48 


* 
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hr. The depression began to move over 82°F water 
early on the 20th and intensified. By 1200 winds had 
increased to 40 kn and the cyclone was named Frank 
near 16.9°N, 115.2°W. Frank reached maximum in- 
tensity of 45 kn near 17.3°N, 115.7°W, at 1800. As 
he traveled northwest he began to move over 78°F 
water and weaken. The storm turned westward, and 
by 1800 on the 21st winds had diminished to 30 kn. 
Frank was downgraded to a depression near 18. 4°N, 
117.6°W. With low clouds moving into the cyclonic 
circulation from the north and west, the depression 
weakened rapidly. The cyclone dissipated 275 mi 
west of Clarion Island. 


HURRICANE GEORGETTE - JULY 28-31 

Georgette had her debut 90 mi southwest of Acapulco 
on July 26. Moving west at 10 kn, the disturbance in- 
tensified over 87°F water. By the 28th cyclonic circu- 
lation could be seen and the disturbance was upgraded 
to a depression 160 mi southeast of Socorro Island. 
The cargo ship EISHO MARU, 160 mi south-southeast 
of the depression, contributed an important observation. 
Traveling west-northwestward the winds had increa- 
sed to 35 kn by the 29th and the cyclone was upgraded 
to tropical storm Georgette, while 70 mi southwest of 
Socorro Island. At 1530 the CHRISTINA C, 70 mi 
east-northeast of Georgette, reported she was unable 
to maintain heading in 20- to 30-ft seas and winds over 
60 kn. Sea-level pressure of 29.28 in (991.5 mb) was 
reported by the CHRISTINA C. Based on this report 
and later satellite information, Georgette was upgraded 
to a hurricane at 1600 on the 29th near 19. 7°N, 114.2°W 
(fig. 6). Georgette continued west-northwestward over 
cooler 81°F water and weakened. Winds dropped to 55 
kn by the 30th, and the cyclone was downgraded to a 
tropical storm. Winds near the center had diminished 
to 30 kn by the 31st. The cyclone weakened rapidly 
over 74°F water with colder low clouds moving into her 
circulation. 


Figure 6.--Hurricane Georgette 95 mi north of Clarion 
Island at 1815 July 29. 


Figure 7. --Infrared satellite image showing hurricane 


HURRICANE HOWARD - JULY 31-AUGUST 7 

As Georgette began to weaken from hurricane to 
tropical storm intensity, the next cyclone of the sea- 
son was beginning to develop 300 mi south of Acapulco. 
The disturbance showed cyclonic circulation by July 
31 and was upgraded to a tropical depression. The 
storm intensified over 86°F water. By 1200 the winds 
had increased to 40 kn and tropical storm Howard was 
named near 11.1°N, 105.3°W. He traveled west-north- 
westward and the winds had increased to 70 kn by 0000 
on August 2 and was upgraded to a hurricane 180 mi 
northwest of Clipperton Island. Howard turned north- 
westward, moving around the southwest side of an up- 
per level high-pressure area that was drifting west- 
ward from the central Mexican coast. His winds in- 
creased to their maximum intensity of 90 kn by 0600 
on the 4th near 48.6°N, 116.7°W (fig. 7). Continuing 
on a northwestward track the cyclone weakened over 
cooler water. Low clouds to the west entered the cir- 
culation, further weakeningthe hurricane. By the 6th 
winds had diminished to 60 kn and Howard was down- 
graded to a tropical storm near 22.3°N, 119. 7°W. 
Turning more northward, the storm weakened rapidly 
over progressively colder water. On the 7th winds 
had dropped to 25 kn, and the storm was downgraded 
to a depression. 


Howard at maximum intensity of 90 kn near 18. 6°N, 
116.7°W, at 0615 on August 4. 


acs 
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Figure 8.--Hurricane Isis at maximum intensity of 85 kn near 19. 8°N, 110.7°W, at 2215 August 8. Hurricane 


Allen can be seen in the Gulf of Mexico. 


HURRICANE ISIS - AUGUST 5-11 

Isis developed 100 mi south of Acapulco on August 
4. Drifting westward over 85°F water, the cyclone 
intensified. Winds had increased to 35 kn by 0600 on 
the 6th and the depression was upgraded to tropical 
storm Isis near 14.9°N, 103.2°W. The cyclone began 
to move around the southern side of an upper level 
HIGH centered near the tip of Baja California. Isis 
turned northwestward and, with the winds increasing 
to 65 kn, was upgraded to a hurricane 310 mi east- 
southeast of Socorro Island at 1200 on the 7th. Wea- 
ther reports from the ANCO CHARGER, VERRAZANO, 
DELTA AFRICA, OGDEN FRAZER, YAWATA MARU, 
MONTPELR VICTORY, TOYOTA MARU No. 16, and 
ALASKA 1 helped locate Isis between 1800 on the 6th 
and 0000 on the 8th. By the 8th Isis was 190 mi east 
of Socorro Island. The cyclone now turned west- 
northwestward and continued intensification. The TOY- 
OTA MARU No. 16 was 150 mi northeast of the center 
at 0600 with 58-kn east-southeasterly winds and 32-ft 
seas. By 1800 Isis had reached her maximum intensity 
of 85 kn while 55 mi northeast of Socorro Island. Winds 
on Socorro increased to 55 kn as Isis passed 50 mi to 
the north of the island (fig. 8). Observations from the 
CLOVER and CAUSEWAY were especially useful on the 
9th. Isis continued on a west-northwestward track and 
weakened over cooler water as low clouds to the west 
entered the circulation. By the 10th the winds were 
down to 60 kn and the hurricane was downgraded to a 
tropical storm near 21.3°N, 113. 8°W. Isis continued 
west-northwestward for another 12 hr, then turned 
westward and weakened rapidly. The HAGOROMO MA- 
RU and REYNOLDS were helpful in locating the center 
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of the storm. On the 11th the winds dropped to 30 kn 
and Isis was downgraded to a depression near 21. 8°N, 
116. 9°W. 


HURRICANE JAVIER - AUGUST 22-29 

A little over a week passed before the next tropical 
disturbance formed 350 mi south of the Gulf of Tehuan- 
tepec on August 19. Moving slowly to the west-north- 
west, the disturbance intensified to a depression and 
then to tropical storm Javier near 14.6°N, 107.5°W at 
1200 on the 23d. The winds rapidly increased to 65 kn 
and Javier was upgraded to a hurricane near 15.5°N, 
109. 4°W, at 0000 on the 24th. The SMIT-ROTTERDAM, 
110 mi to the east, felt the influence of the hurricane. 
Javier passed 160 mi south of Socorro Island at 0900. 
He reached maximum intensity of 100 kn at 0000 on the 
25th about 200 mi southwest of Socorro (fig. 9). Javier 


Figure 9.--Hurricane Javier with 95- to 100-kn winds 
near 16.6°N, 113.9°W, at 2316 on August 24. 
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moved west-northwestward, then northwestward, pas- 
sing 80 mi south of Clarion Island at 0400. Winds con- 
tinued at 100 kn through 1200 and then began to decrease 
as the cyclone moved over cooler 80°F water. At 0600 
on the 27th winds were down to 55 kn and the cyclone 
was downgraded to a tropical storm near 20.1°N, 
123.1°W. Javier moved west-northwestward for ano- 
ther 12 hr, then turned north-northwest toward an up- 
per-level trough off the west coast of the United States. 
By the 28th his winds were down to 30 kn and the storm 
was downgraded to a depression. The container ship 
COLUMBUS VIRGINIA was 230 mi to the northwest. 


The final advisory on Javier was issued at 0000 on the 
29th. 


HURRICANE KAY - SEPTEMBER 16-30 

Two and a half weeks elapsed before the next dis- 
turbance was found 180 mi south of Acapulco on Sep- 
tember 14. It moved west-southwestward for 24 hr, 
then westward, and was upgraded to a tropical depres- 
sion on the 16th. The cyclone then turned west-north- 
westward and the winds increased to 35 kn by 1200 and 
Kay was named near 12. 8°N, 104.6°W. By 0600 on the 
17th Kay was upgraded to a hurricane with 65-kn winds 
near 13.9°N, 106.4°W. The VLADIMIR MAYAKOV- 
SKIY, 70 mi to the north-northeast of the storm sent 
an important observation. Kay passed 150 mi south of 
Socorro Island at 0800 September 18. By 1800 the hur- 
ricane was moving at 18 kn and the winds had reached 
their maximum intensity of 120 kn. By 1200 on the 20th 
the winds were down to 55 kn over 78°F water and Kay 
was downgraded to a tropical storm near 18.1°N,123°W. 
Winds diminished to 45 kn by 1800 and held steady for 
the next 18 hr before increasing again as the storm, 
still moving westward, turned slightly to the south over 
warmer water. On the 22d Kay had 55-kn winds near 
the center. The winds increased to 70 kn by the 23d, 
and Kay was again upgraded to a hurricane near 18.5°N, 
133.5°W (fig. 10). Kay crossed 140°W longitude and into 


the Central Pacific Hurricane Center's (CPHC) area of 
responsibility at 1400 on the 24th. (See the article on 
central North Pacific tropical cyclones, p. 161.) 


Figure 10.--Hurricane Kay with a well-defined eye 
and 70-kn winds near 18.5°N, 133.4°W, at 2315 
on September 22. 


TROPICAL STORM LESTER - SEPTEMBER 21-25 

The thirteenth cyclone of the season had its origin 
100 mi south of Acapulco on September 20. Within 24 
hr cyclonic circulation could be seen on satellite ima- 
gery and the disturbance was upgraded to a tropical 
depression. The DELTA AMERICA was 100 mi to the 
northeast. Winds increased to 35 kn by 1800 on the 
22d and tropical storm Lester was born about 220 mi 
east-southeast of Socorro Island. The TSU, SOVE- 
REIGN VENTURE and TOYOTA MARU were among 
those reporting near the storm. Moving around the 
southern side of an upper level HIGH, the cyclone con- 
tinued on a westerly track. At 0600 an the 23d Lester 
was 130 mi southeast of Socorro Island (fig. 11). The 
GARDENIA was 160 mi west-northwest of the cyclone. 
On the 24th Lester turned eastward and began to weak- 
en under an upper level trough moving across north- 
western Mexico. He was downgraded to a tropical de- 


pression near 17.5°N, 110.4°W, at 1200. 


Figure 11.--Infrared satellite image of tropical storm 
Lester with 35-kn winds near 17.3°N, 109.1°W. 
Hurricane Kay can be seen to the west, and tropical 
storm Hermine is over the Yucatan Peninsula. 


TROPICAL STORM MADELINE - OCTOBER 11-12 

Two week passed before the next cyclone of the sea- 
son began 200 mi east of Clipperton Island on October 
9. The disturbance drifted northward for 12 hr, then 
turned west-northwestward over 85°F water, and be- 
gan to intensify. The winds near the center increased 
from 25 to 35 kn by 0600 on the 11th, and the depres- 
sion was upgraded to tropical storm Madeline near 
12. 8°N, 108.8°W. Turning northwest then north-north- 
west, Madeline was moving around the western side of 
an upper level HIGH off the west coast of Mexico. By 
1800 the storm was near 14.1°N, 110°W. As the cy- 
clone moved north-northwest it passed over cooler 
water and weakened. By the 12th the winds were down 
to 30 kn, and the storm was downgraded to a depres- 
sion near about 230 mi south of Socorro Island. 


TROPICAL STORM NEWTON - OCTOBER 28-29 

Tropical storm Newton, the final cyclone of the sea- 
son, began 375 mi south-southeast of Socorro Island 
on October 26. The disturbance intensified over 83°F 
water and was upgraded to a depression at 0300 on the 
28th. It then turned north-northeastward toward an 
upper level trough over northwest Mexico. The depres- 
sion was upgraded to tropical storm Newton about 120 
mi south-southeast of Socorro Island at 0600. Turning 
slowly toward the northeast, Newton began to move at 
9-kn toward the Mexican coast. Newton barely made 
the storm category with 35-kn winds. A combination 
of cooler water upper level wind shear weakened him 
rapidly and he was again a depression by 0600 on the 
29th. The final advisory was issued at 1200. 
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CENTRAL NORTH PACIFIC TROPICAL CYCLONES, 1980 


Andrew K.T. Chun 
Central Pacific Hurricane Center 
National Weather Service, NOAA 
Honolulu, Hawaii 


7 tropical cyclones affected the central North 
Pacific this year--Carmen and Kay. Both reached 


175) 180 
storm strength in other areas of responsibility and Te - 
then moved into the central Pacific. The embryo of \ 
Carmen was first spotted west of 180°, then moved ih Se ne 
east of 180°, and then back into the western area be- \ ; * 
fore reaching storm strength and being named Car- 
men. Table 6 gives some statistics of the cyclones. * a 


Table 6.--Central North Pacific tropical cyclone data, 1980" 


Name Dates Maximum class sustained Total hours 

winds (kn) observed : rt 4 
Carmen April7-8 Tropical storm (NESS) _24(TS), 18(TD)__; — 

Kay Sept. 24-30 Hurricane E75 (NESS)  66(H), 42(TS) / 

30(TD) TROPICAL STORM CARMEN 
Ipata pertains only to period storm was in the central Pacific. ' 4 : MAXIMUM SURFACE WIND - 55 KT 


Total hours observed per class: Hurricane (H) - 66 t H 


Tropical storm (TS) - 66 PomT 
TROPICAL STORM CARMEN - APRIL 4-8 
Tropical storm Carmen began as an active cluster TRACH 18 TRACK 
of convective activity centered near 4°N, 178°W, on ‘ ; DEPRESBION 
April 3. The Central Pacific Hurricane Center (CPHC) |: -+- TROPICAL STORM 
and its supporting National Earth Satellite Service 
(NESS) unit classified the developing activity as atrop- i 
ical depression with winds of 25 to 30 kn. The Wea- a a 


ther Service Forecast Office, Honolulu, gave official 


recognition of the tropical depression's existence in 10m 
their regularly issued High Seas Warnings and Fore- : -—18 —s0— 08/002 
casts from 1700 on the 3d to 1700 on the 4th. During AR a i 


this period the low center moved due north at about 

By 1700 on the 4th the storm showed a drift toward Figure 12.--Track of tropical storm Carmen. 
the northwest. CPHC in concert with the Joint Typhoon 
Warning Center (JTWC) deemed it appropriate to begin 
issuing tropical cyclone bulletins on the 5th. This was 
the beginning of tropical depression 2 (T.D. 2). The 
history of Carmen's movement is shown in figure 12. HURRICANE KAY - SEPTEMBER 15-30 

T.D. 2 intensified rapidly to tropical storm Car- Hurricane Kay (T.D. 12) began near 13°N, 103°W, 
men by 1200 on the 5th and reached its maximum in- on September 15. The first advisory was issued by 
tensity of 60 kn by 1200 on the 6th. Figure 13 shows the Eastern Pacific Hurricane Center (EPHC) at 0600 
the storm a few hours after she was given a number. on the 16th. The cyclone intensified rapidly to tropi- 
JTWC issued bulletins 1 through 10, then relinquished cal storm Kay and subsequently to hurricane Kay. 
responsibility to CPHC, which issued its first bulletin Kay crossed into the CPHC area of responsibility 


direct affect on any islands. There were no reports 
of damages or casualties to ships. 


at 0600 on the 7th and continued with six more. The (140°W) between 1200 and 1800 on the 24th with max- 
last bulletin was issued at 1800 on the 8th. imum sustained winds of 80 kn. Kay continued to 
Upon reaching latitude 20°N, Carmen came to an move northwestward for the next 48 hr and then be- 


abrupt halt for nearly 24 hr, during which time she came quasi-stationary. At this time, the eye of Kay 
weakened and ultimately met her demise. The sys- was obscured, so her movement for the next 24 hr 
tem remained over water the entire time and had no was uncertain. It appeared that Kay had become sta- 
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Figure 13.--Tropical depression 2 near 5°N, 178°E, 
moving north-northwestward at 0219 on the 5th and 


intensifying. It was upgraded to tropical storm 
Carmen at 1200. 


Figure 14.--Track of hurricane Kay west of 130°W. 


tionary, but she was actually doing a small loop prior 
to continuing her westward movement. The steering 
toward the west was influenced by the rapid move- 
ment to the east of higher latitude troughs, causing 
Kay's direction of movement to vary between south- 
west and northwest. 

Kay was downgraded to a tropical storm at 1200 on 
the 27th and to a tropical depression at 0600 on the 
29th. The storm met its demise under the influence 
of a deep upper level trough as it moved toward the 
Hawaiian Islands. As a tropical depression the re- 
mains of Kay passed within 200 mi to the northeast 
of Honolulu moving on a northwesterly track (fig. 14). 
The satellite photo in figure 15 shows Kay at tropical 


storm intensity passing to the northeast of the Hawai- 
ian Islands. 


Figure 15.--Tropical storm Kay passing 300 mi northeast of Hilo, Hawaii, is weakening rapidly and was down- 
graded to a tropical depression at 0600 on the 29th. 
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GREAT LAKES NAVIGATION SEASON, 1980 


Elwyn E. Wilson 
Environmental Data and Information Service, NOAA 
Washington, D.C. 


he 1979 season on the Great Lakes continued into March 20, and the FRONTENAC loaded iron ore on 
1980 as the Soo Canal did not close until January March 22 at Marquette. The Greek freighter THEAN- 
15, 1980. It reopened on March 24, 1980, the same TO A.S, completed the earliest passage by a saltie 


day as the St. Lawrence Seaway and the Welland Canal. through the Welland on March 29 and the Soo Locks on 
The Soo Locks had operated continuously since March the 31st. She was followed by the PHILIP R. CLARKE, 


18, 1977. The St. Lawrence Seaway had its shortest the first U.S. laker. The last salt-water vessel to 
winter shut-down, 92 days. The first passages through leave the Lakes was the Brazilian general cargo vessel 
the Seaway were the WELSH VOYAGER upbound and AMALIA (fig. 16). 

the CANADIAN OLYMPIC downbound. The first boats The water levels of Lakes Michigan, Huron, St. 


through the Welland were the H.J, GRIFFITH upbound Clair, and Erie were above normal all year. Lakes 
and the TADOUSSAC downbound. A few boats operate Superior and Ontario averaged slightly above to near 


in the Lakes all winter, particularly those carrying pe- normal levels. 
troleum products. The HENRY FORD II initiated the Precipitation over the Basin was 4 percent above 
coal trade on March 3 with its arrival in Toledo from normal, with only the Lake Superior basin 1 percent 


Detroit. The S,T, CRAPO loaded cement at Alpena on below the 80-yr normal (table 7). 


- ~ 
= 
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Figure 16.--The Brazilian general cargo vessel AMALIA (525 ft) was the last overseas ship to leave the Lakes 
in 1980. Passing down the Detroit River at noon on December 12 in the photo, the AMALIA cleared the Wel- 


land Canal about midnight on the 13th and left the St. Lambert Lock (Montreal) at 0047 on the 17th. Photo 
by Albert G. Ballert. 
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Table 7.-- Annual precipitation data (in) for 1972-80 


Great Lake Lake Lake Lake 
Lakes Ontario Erie Huron Michigan Superior 


43.67 
38.16 
33.42 
38.53 
40.92 
44.26 
34.08 
38.21 
36. 87 


1972 
1973 
1974 


39.70 
37.01 
34,14 
38.95 
35. 88 
42.79 
32.38 
38, 82 
35. 86 


35.32 
33.34 
25.92 
34.58 
33.43 
37.04 
31.39 
35.78 
33.90 


34.97 
33.98 
32.77 
35.74 
26. 54 
34,42 
33.67 
~ 33.18 
32.11 


1975 
1976 
1977 
1978 
1979 
1980 


1900-80 average 34.67 34. 06 31.51 


31,38 
1980 % of average +06 +05 +08 +02 


NATIONAL WEATHER SERVICE AIDS 

The National Weather Service (NWS) provided the 
marine community on the Great Lakes with a full range 
of environmental prediction services including lake and 
nearshore forecasts, small craft advisories, gale and 
storm warnings, special marine storm reports, lake- 
shore warnings and statements, ice forecasts, and 
freezeup and breakup outlooks. These products were 
disseminated to marine users via NOAA Weather Ra- 
dio, Coast Guard radio facilities, Lorain Electronics 
Corporation stations, and the Central Radio Network. 

Highlights of the year included: 


e FCC approval of VHF Channel 17 for weather 
broadcasts; 


The data buoy program was expanded to five en- 
vironmental buoys on Lakes Superior, Michigan, 
Huron, and Erie; 


Revised program instructions and guidelines for 
NWS forecast services; 


Proposed improvements in MAFOR code format; 
Operational trajectory forecast procedures were 


established at the NWS Forecast Office in Ann 
Arbor. 


The total number of gale and storm warnings (table 


8) were down from the previous three seasons. Lake 
Superior had a slight edge over Lake Michigan with 


the most warnings. 
ings. 


December required the most warn- 


ICE SEASON 

Unlike the three previous severe winters, tempera- 
tures were nearly normal during the 1979-80 Great 
Lakes Ice Season. The ice generally formed late in 
the fall and melted earlier than usual in the spring. 

The first few days of January had above-normal 
temperatures in the western two-thirds of the Lakes 
and below-normal temperatures on Lakes Erie and 
Ontario. A storm center developed rapidly in the 
Rockies on the 5th and moved to the Great Lakes by 
the 8th. Up to 1 ft of snow fell on northern Michigan, 
and winds of nearly 70 kn pounded Duluth, blowing 
down the superstructure of Hallett Company Dock No. 
5. Damage was estimated at several million dollars. 
Cold air behind the storm continued to build the ice 
cover. Green Bay, Saginaw Bay, and Lake St. Clair 
were about 90-percent frozen. The West Neebish 
Channel in the St. Marys River was closed on January 
6 by the Coast Guard. Preventive icebreaking was un- 
derway in the St. Marys River, Mackinac Straits, and 
Duluth Harbor. On the 10th the EDWIN H. GOTT sus- 
tained $3,000 ice damage in Lake Michigan. By this 
time shipping traffic had dwindled to only 20 boats still 
operating on the Lakes. The Sault Ste. Marie locks 
were closed on January 15. 

The normal winter temperature fluctuations fre- 
quently allowed the ice cover to grow and decay over 
short periods of time. Unlike previous winters, ice 
floes often broke loose from shore-fast ice, creating 
a hazard for ice fishermen and others. The Coast 
Guard rescued about 250 people from ice floes during 
the season. Cold weather returned to the region in 
the Jast week of January. By monthend ice coverage 
was 85 percent on Lake Erie, 70 percent on Lake St. 
Clair, 95 percent on Saginaw Bay, 50 percent on Lake 
Huron, 85 percent in the Straits of Mackinac, and 100 
percent on the St. Marys River, Whitefish Bay, and 
Green Bay. Snowfall was notably absent from the Lo- 
wer Lakes, however, the Upper Lakes received nearly 
normal snowfall amounts. 

Cold weather continued into February with readings 
about 10°F below normal moderating to within 2° to 3°F 
of normal by midmonth. In mid-February ice cover 


Table 8.--Gale and storm warnings by lake, 1980 


Superior Michigan Huron 
G G G 


St. Clair 
G 


Erie St. Lawrence 


G s 


n 


January 
February 
March 
April 

May 

June 

July 
August 
September 
October 
November 
December 1 


BP 


Total 39 


a 
a 
oa 


a 


AN 

o 


i] 


35.97 32.22 
33. 87 30. 84 
28.94 23. 86 i 
34. 62 29.81 
31. 06 25.97 > 
38. 84 39.93 
32.25 30.99 
35. 86 35.69 
32.93 29.59 
29.81 
-01 
e 
e 
G Ss 
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was 95 percent on Lake Erie, 80 percent on Lake Huron, 
70 percent on Lake Superior, 95 percent in the Straits 
of Mackinac, and 35 percent on Lake Michigan. By the 
third week of February warm weather pushed into the 
Lakes. Rain, rather than snow, was the rule in most 
areas. The thaw was short-lived, however, for the 
coldest weather of the winter season spread over the 
region during the last part of the month. Temperatures 
fell below zero in all but the southernmost sections, ac- 
companied by considerable snow. On March 2 the tem- 
perature fell to -15°F at Syracuse, N. Y., one of nearly 
50 records set that morning. 


SPRING BREAKUP 

The first week of March brought the first decrease 
in seasonal ice cover on the Lakes. Temperatures re- 
mained cold, but early spring sunshine eroded some of 
the ice cover. By midmonth, temperatures were ap- 
proaching normal. Rain and milder temperatures 
melted considerable ice in the Lower Lakes during the 
last week in March. Lake Erie's coverage decreased 
from 75 to 30 percent, Lake St. Clair from 60 to 10 
percent, Saginaw Bay from 95 to 65 percent, and the 
Detroit River and St. Clair River became ice-free. 
Lake Michigan, in general, had a very light ice sea- 
son. 

Typical spring weather with wide variations in tem- 
peratures and occasional rain or snow was observed 
in April. An outbreak of tornadoes occurred on the 
8th with 13 reported in Ohio alone. Rain and warm 
weather rapidly destroyed the ice cover. No better 
example of the fickleness of April could be found than 
the weather from the 22d to the 24th. Temperatures 
at Chicago reached 91°F and at Madison, Wis., soared 
to 94°F, a full 12°F higher than the previous record 
for the date. At Marquette a new record of 88°F was 
set the following day. A cold front passed through 
the area overnight, and on the 24th 1 to 3 in of snow 
fell on Milwaukee, Muskegon, and Grand Rapids. 
Muskegon's temperature fell to 27°F and Alpena's to 
24°F, both new records for the date. 

In spite of the cold and snow, the heat wave had 
done its work; the Great Lakes ice cover was dimin- 
ished to only a few back bays and coves in the nor- 
thern lakes. 


FALL FREEZEUP 
Mild weather during September was followed by 
very cold weather after the first week of October. 
Water temperatures cooled rapidly throughout the 
Great Lakes during the cold spell, which lasted into 
mid-November. 
The National Weather Service Forecast Office at 


Table 9. --Observations of strong winds 


(34-40 kn) (41-47 kn) (48-55 kn) (56-63 kn) 
Erie 14 1 0 0 
Huron 48 12 5 0 
Michigan 53 21 3 0 
Superior 82 35 8 2 
Total 197 69 16 2 


Ann Arbor predicted earlier than normal freezeup 
conditions in the northern lakes and about normal 
dates of freezeup in the southern lakes. Some shore- 
fast ice was reported in Little Bay de Noc by mid- 
November, and ice continued to form in quieter bays 
and shallows over most of the Lakes region. 

By mid-December temperatures were about 3°F 
above normal in southern waters, while frigid cold 
spread back into the upper Great Lakes. Lake Su- 
perior's average temperatures were as much as 12°F 
below normal. Milder weather in the southern lakes 
retreated south, and all of the lakes were well below 
normal through the holiday season and into 1981. Sig- 
nificant ice had formed in the St. Marys River by 
mid-December, and direct U.S. Coast Guard assist- 
ance was needed to move traffic. Several Coast 
Guard multipurpose tugs were actively breaking ice 
for the commercial fleet through the end of the cal- 
endar year. 

Ship traffic was down considerably from the pre- 
vious year. Grain traffic was the only commodity 
which continued to move in large volumes right up to 
the closing of the St. Lawrence Seaway in mid-De- 
cember. The last saltie locked through the Seaway 
on December 17 without incident. 

The most severe ice conditions around the Great 
Lakes were in the St. Clair River during the latter 
half of December. Massive ice jams stopped ship 
traffic and caused some minor flooding. The Coast 
Guard icebreaker MACKINAW was pressed into ser- 
vice along with several smaller vessels to free two 
tugs and a barge which were stuck near Algonac State 
Park for 3 days just before New Year's Day. 


GREAT LAKES OBSERVATIONS PROGRAM 

This year the National Climatic Center listed 93 
lakers participating in the weather observing program. 
Weather reports were received from 67. The total 
number of observations was 16, 818--a decrease from 
the past 2 yr. Table 9 lists the number of observa- 
tions of gale-force winds or stronger by lake. 

There were 51 observations of waves over 12 ft. 
Two observations were especially noteworthy. The 
BURNS HARBOR reported 30-ft waves on Lake Mich- 
igan at 1800 on December 2(table 10). December 
produced the most reports of waves over 12 ft, and 
Lake Superior had the largest number. 

Table 11 lists the highest windspeed over 30 kn by 
month and lake and the ships measuring that speed. 
Table 12 lists the highest 1-min windspeed measured 
on the Great Lakes by U.S. vessels since 1940. 

June was the foggiest month with 213 observations 
of less than 2 mi. It was followed by May and July. 


Table 10. --Highest seas by lake 


Lake Ship Date Height (ft) 
Erie PONTIAC October 31 12 
J,L. MAUTHE December 3 and 13 
Huron 6 ships Oct., Nov., Dec. 13 
Michigan BURNS HARBOR December 2 30 
Superior MESABI MINER September 11 20 
ROGER BLOUGH December 18 
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Table 11.--Maximum windspeeds over 30 kn by lake and month reported by National Weather Service cooperating vessels 


Month Erie Huron Michigan Superior 
Speed Ship Speed Ship Speed Ship Speed Ship 
January 37 IRVING S. OLDS 46 JOHN G, MUNSON 56 IRVING S, OLDS 
April 40 IRVING S, OLDS 45 JOHN DKYSTRA 36 HOMERD. WILLIAMS 46 JOHN DYKSTRA 
May 35 CHAMPLAIN 48 J. BURTON OLDS 36 HERBERT C, JACKSON 
June 40 GEORGE A, SLOAN 45 HERBERT C. JACKSON 35 G.M. HUMPHREY 
July 32 PAUL H. TOWNSEND 35 MESABI MINER 44 ARTHURM,. ANDERSON 
August 43 J.L. MAUTHE 34 CASONJ, CALLAWAY 
MIDDLETON 
PHILIP R, CLARKE 
Sept. 38 PAULH, TOWNSEND 44 JOHN DYKSTRA 42 WILLIAM P, SNYDER 46 WILLIAMCLAY FORD 
October 40 MYRON C, TAYLOR 49 BURNS HARBOR 44 AMERICAN MARINER- 52 JOHN DKYSTRA 
AMERICAN MARINER MESABI MINER 
Nov. 34 PAUL H. TOWNSEND 40 AMERICAN MARINER 42 BURNS HARBOR 44 J.A.W. IGLEHART 
PAUL THAYER BENJAMIN F. FAIRLESS 
CLIFFS VICTORY 
JOSEPH H. THOMPSON 
Dec. 44 WOLVERINE 50 WALTERA. STERLING 52 BURNS HARBOR 56 JOHN DYKSTRA 


These tables and this article include only those ob- 
servations logged on Great Lakes Observations Form 
72-2 and forwarded to the National Climatic Center. 


NOTABLE WEATHER HAPPENINGS 

Lake Superior was the stormiest lake, and Decem- 
ber was the worst month. The highest measured wind 
was 56 kn on Lake Superior in January and December 
by the IRVING S, OLDS and JOHN DYKSTRA respec- 
tively. There were also two measurements of 52-kn 
winds, one in October by the JOHN DYKSTRA on Lake 
Superior and the other by the BURNS HARBOR on 
Lake Michigan in December. The highest waves were 


30 ft on Lake Michigan in December by the BURNS 
HARBOR, 


way i \ 
DECEMBER): 
4 


DECE 


Figure 17.--Tracks of 1980 severe storms on the 
Great Lakes. 


Special observations were logged by the JOHN DYK- 
STRA and all appeared to be associated with thunder- 
storms. The greatest ice accumulation was 10 cm on 
the MESABI MINER on Lake Superior in December. 
The A,H, FERBERT had 9 cm on Lake Michigan in Jan- 
uary and the ST, CLAIR had 8 cm in December on 
Lakes Superior and Huron. 

Data and numbers must be evaluated in terms of 
the season and number of ships operating. The most 
severe, widespread storms are likely to occur when 
fewer ships are operating. 

The following paragraphs describe by month some 
of the more significant weather as indicated by the ob- 
servations. February and March are not covered. 
Figure 17 shows the tracks of the most severe storms. 


JANUARY 

The three major storms of the month occurred in 
the first 2 weeks. During the second half of the month 
the Basin was generally under the influence of high 
pressure. The first severe storm came out of Wyo- 
ming on the 6th. Before the day was over, storm 
warnings were posted for all the lakes except Ontario. 
Very few ships were operating. The storm moved 
nearly directly over Sault Ste. Marie at 1200 on the 
7th, where the winds gusted to 61 mi/hr (53 kn). The 
A.H. FERBERT on Lake Michigan had 42-kn winds 
from 250°. She was carrying 9 cm of ice. The ED- 
WIN H. GOTT was also on Lake Michigan with 45-kn 
winds. Shore flooding and beach erosion warnings 
were in effect for Lake Erie. Blizzard conditions ex- 
isted in many areas. As the storm moved over Que- 
bec, it weakened. 

The second storm followed right on the heels of the 
first. It also came out of the west and caused an all- 
time low-pressure record of 28. 85 in at Rapid City, 
S.Dak. The storm was centered over western Lake 
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Table 12.--Highest 1-min wind (kn) reported on the Great Lakes by U. S. anemometer-equipped vessels 


Year Lake Erie Lake Huron 


1945 WNW 


SSW 54 


1946 


1951 


1955 


57 


1956 


1961 47 


1966 


60 


1970 


62 


Lake Michigan 


1941 W WSW 50 NW 43 NNW 54 -- -- 
1942 WSW 52 WSW 56 WNW 48 s 62 -- -- 
1943 WSW_ 57 WNW 43 SSW 50 WSW 52 -- -- 
1944 NE 38 NW 37 WSW 48 NNE 42 -- -- 


WNW 


W 46 s 44 NW 47 -- -- 
1947 NW 51 SSE 43 ENE 39 WSW 43 -- -- 
1948 WSW 40 NNW 51 NW 45 WSW 48 -- -- 
1949 W 52 NNE 50 NNW 43 N 52 -- -- 
1950 SW 70 NW 48 NW 49 NW 81? -- -- 


WSWw 50 SW 49 WSW 54 -- -- 
1952 SW 46 SW 57 SSW 44 WSW 45 -- -- 
1953 WSW 49 NW 45 NNW 46 ENE 50 -- -- 
1954 W 45 NW 45 E 48 N 43 -- -- 


43 SSW 46 N 50 -- -- 
1957 WSW 72 SW 54 WSW 49 W 47 -- -- 
1958 SW 61 SW 43 SW 52 SSW 54 -- -- 
1959 W 42 NE 50 E 48 W 54 -- -- 
1960 NE 55 WSWw 49 NW 55 N 54 -- -- 


1962 NW 52 WNW 63 NW 
1963 NNW 74 NW 60 N 

1964 WSW 68 WwW 72 NW 
1965 WSW 60 WNW 95% ESE 


1967 WSW 43 W 58 ENE 55 N 53 Ww 32 
1968 W 63 NNW 44 WNW 46 NNE 55 SW 31 
1969 WSW 44 NNW 46 NW 50 SSW 50 -- — 


1971 sw 50 N 53 N 50 sw 56 _ ios 
1972 Ww 45 NW 56 N 54 NNE 60 on a 
1973 Sw 45 ENE 44 NE 56 NE 50 - _ 
1974 ENE 48 sw 47 sw 42 ESE 46 w 38 
1975 NE 40 wsw 60 sw 54 Ww 50 NW 32 
1976 Ww 48 s 56 NNW 55 NE 54 w 34 
1977 WSW 44 SE 48 ESE 44 sw 56 NW 26 
1978 801 ENE 50 55 56 WNW 33 
1979 Ww 42 Ww 44 WNW 55 NNE 52 Ww 26 
1980 NNE 44 N 50 NNE 52 s 56 a= oo 


Lake Superior 


Lake Ontario 


49 


58? 


48 

48 NNW 60 -- -- 
52 NNW 52 E 35 
54 62 WNW 50+ 
52 SW 70 Ww 40 


57 


52 


liighest for each lake 


Figure 18,--GOES-1 clearly shows the cold front just 
east of Lake Michigan at 1700 January 11. 


Superior at 1200 on the 11th (fig. 18). By 0000 on the 


12th it was 968 mb (28.59 in) near James Bay. The 
JOHN G. MUNSON on Lake Michigan had westerly 
winds up to 46 kn, and the EDWIN H, GOTT again re- 
corded winds of 45 kn out of the northwest. Waves up 
to 15 ft were forecast for the eastern shore of Lake 
Michigan and up to 10 ft for the southeastern shore of 
Lake Erie. Cleveland, Ohio, reported gusts to 58 
mi/h (50 kn). Gusts to 60 mi/h were found at Chicago 
and Buffalo. At Sault Ste. Marie the temperature 
rose to 44°F on the 11th before plunging to near 0°F 
early on the 12th. By 0000 on the 13th the center of 
the storm was over Ungava Bay. 

High pressure moved rapidly eastward along the 
Ohio River, and the eastern fringes of a third storm 
were brushing Lake Superior on the 13th. At 0600 
the IRVING S, OLDS on Lake Superior found 56-kn 
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southerly winds. Four other ships on the lake had 
gales: the CASON J. CALLAWAY, EDWIN H. GOTT, 
ENDERS M. VOORHEES, and JOHN G. MUNSON. 

By the 14th the storm was north of Thunder Bay and 
had weakened to less than gale strength. 


APRIL 

This is a transition month and about every 4 to 5 
days a cyclone moved close enough to affect the Great 
Lakes Basin. Three storms had winds of 40 kn or 
greater. The first came out of the southwest on the 
8th. The EDWIN H. GOTT caught 40-kn gales late 
that day on Lake Superior. The COURTNEY BURTON 
was approaching Duluth Harbor and winds, waves, 
and ice forced her to broach toward the ship canal 
breakwall. The captain had to drop anchor to avoid 
colliding with the breakwall, then only 150 yd away 
(fig. 19). On the 9th the storm was south of Green 
Bay, and the PHILIP R, CLARKE logged 43-kn winds 
from the northeast on Lake Superior. The cyclone 
moved slowly over the Lakes, but luckily the winds 
had weakened considerably. The MACKINAW returned 
to Cheboygan, Mich., on the 10th after 3 weeks of 
breaking ice on Whitefish Bay. 

This storm moved northward from the Gulf of Mex- 
ico. Its easterly circulation reached Lake Erie by 


1200 on the 14th. The IRVING S. OLDS had moved to 
southerly climes but found 40-kn northeasterly winds. 
By 1200 on the 15th the 990-mb storm was north of 
Lake Erie. There were near gales over the Lakes. 
Strong northerly flow moved over Lake Huron on the 
16th, and the JOHN DYKSTRA measured 45-kn north- 
erly winds. On the i7th high pressure was over the 
area. 

This was a western storm. It traveled eastward 
slightly north of the Canadian border. Gales were 
over Lake Superior late on the 22d. The JOHN DYK- 
STRA was back on that lake on the 23d with northwest- 
erly winds of 46 kn at 0600 and 45 kn at 1200. The 
center dissipated not long after 1200 leaving an invert- 
ed trough. This storm brought record-breaking high 
temperatures ahead of it. Many stations had tempera- 
tures in the high 80's. Detroit reached 87°F, breaking 
the old record by 5°F. By the morning of the 24th the 
temperatures were again below freezing. 


MAY 
The Great Lakes Basin was under high pressure in 
the mean as indicated by the monthly mean-pressure 
chart. The cyclones that traversed the region were 
generally weak, and others passed to the south and 
east. There were only 14 observations of winds grea- 


Figure 19,--The Duluth, Minn. -Superior, Wis., harbor is the leading Great Lakes center for bulk cargo ship- 
ments. In the foreground are Duluth iron ore docks and across the St. Louis River in Superior are the load- 
ing dock and storage area for western low-sulphur coal. The view also shows some of the twin port's grain 
elevators which shipped 8.1 million metric tons of grain and oilseeds in 1980. Photo by Albert G. Ballert. 
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Figure 20.--The 480-ft midsection of Hull 909, now the WM, J. DELANCEY, being towed on May 19 from the 


Toledo yard of American Ship Building Co. to be completed in Lorain, Ohio. 
on April 25, 1981, is 1,013.5 ft overall, the largest vessel on the Lakes. 


ter than 30 kn and 6 of these were associated with a 
storm on the last day. 

This storm formed over eastern Colorado on the 
29th. It started moving northeastward on the 30th. 

By 0000 on the 31st it was centered over Green Bay 
at 1000 mb. The J. BURTON AYERS was on Lake 
Michigan with 48-kn westerly winds in fog with the 
visibility less than 50 m. During the rest of the day 
the CHAMPLAIN, HENRY FORD II, HERBERT C, 
JACKSON, T.W. ROBINSON, and WILLIAM CLAY 
FORD reported gales up to 36 kn on Lakes Huron, 
Michigan, and Superior. By June 1 the storm was 
north of Quebec, and a small HIGH was over the Ba- 
sin. 

The first week of the month there were some rec- 
ord-setting high temperatures and fog; by the 9th 
there were frost warnings. The middle of the month 
there was more fog. There were three tornadoes near 
Detroit, heavy rains, high winds, and hail with the 
above storm. There were 1,403 vessel passages 
locked through the canal at Sault Ste. Marie. The 
480-ft midsection of Hull 909 (fig. 20) was towed from 
Toledo to Lorain, Ohio. It became part of the 1,013. 5- 
ft WM. J. DELANCEY, the largest vessel on the 
Lakes, which was christened April 25, 1981. 


JUNE 
This was a rather blah month as far as pressure 
systems were concerned. Most were not intense and 


The DELANCEY, christened 
Photo by Albert G. Ballert. 


skirted the area. Fog and thunderstorms were the 
primary meteorological phenomena. On the 10th and 
16th there were record-breaking cold temperatures. 

There were two cyclones that produced winds over 
30 kn, and in both cases in the northerly flow. The 
first storm moved over the central lakes late on the 
7th. On the 8th there were reports of gales on Lakes 
Huron and Michigan. The storm traveled northeast- 
ward then northward over Quebec Province. A front 
plunged southward out of Canada late on the 9th. On 
the 10th there were gales over Lake Superior, and the 
HERBERT C. JACKSON measured 42-kn winds on 
Lake Michigan. By afternoon a ridge of high pressure 
was over the area. 

A frontal wave moved across the northern plains 
and was near Chicago on the 19th. By 1800 the 1006- 
mb center was over lower Michigan. The HERBERT 
C. JACKSON was on Lake Michigan with 45-kn winds 
from the north. Six hours later the 40-kn winds found 
the GEORGE A, SLOAN on Lake Huron. By the 21st 
the storm was near Montreal, and high pressure cov- 
ered the Lakes. 


JULY 
Most cyclone centers followed a path north of the 
Great Lakes. Fronts and frontal waves were the pri- 
mary weather makers, and severe weather was asso- 
ciated with thunderstorms. There were only six re- 
ports by cooperating ships of winds greater than 30 
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Figure 21.--Jacques Cousteau's research vessel CALYPSO is enroute to Lake Superior in September for film- 


ing of the freighter EDMUND FITZGERALD, which sank in a storm on November 10, 1975. 


G. Ballert. 


kn. The highest measured was 44 kn on Lake Superior 
by the ARTHUR M. ANDERSON at 1800 on the 9th. 
There was a weak LOW over Hudson Bay, and the lake 
was in weak west-southwesterly flow. Land stations 
were reporting thunderstorms. 


AUGUST 

This was a repeat of July. Again, there were only 
six reports of winds greater than 30 kn. The highest 
was 43 kn by the J.L. MAUTHE on Lake Michigan at 
0600 on the 5th. She had experienced a thunderstorm 
during the past hour. A LOW was moving from near 
Lake Winnipeg to Hudson Bay. The storm occurred 
as the warm front moved northward over the lake. 


SEPTEMBER 

The number of high winds increased considerably 
to 84 this month. The weather pattern was about the 
same as during the summer, but the storm systems 
passed closer to the Lakes and were more intense. 
The highest wind occurred early in the month on the 
5th on Lake Superior. The WILLIAM CLAY FORD 
measured 46 kn at 0000. Six hours earlier the IRV- 
ING S. OLDS had measured 45 kn. A 990-mb LOW 
was moving from near Lake Winnipeg to upper James 
Bay with the cold front sweeping eastward across the 
Lakes. 

Another storm that brought winds over 40 kn moved 
over Lake Superior on the 20th. There were quite a 
few gale reports on the 0600 and 1200 observations. 


Photo by Albert 


Three ships had 42-kn winds: the EDWIN H. GOTT on 
Lake Superior, the HENRY FORD II on Lake Huron, 
and the WILLIAM P. SNYDER JR. on Lake Michigan. 

The storm which brought the greatest number of 
gale reports passed through the Straits of Mackinac 
about 1800 on the 25th. This storm treated all the 
lakes except Ontario to gales. The LEON FRASER 
found the highest winds of 45 kn on Lake Superior with 
the 0000 observation on the 26th. Most of the high 
winds were from the north behind the LOW. The 
JOHN DYKSTRA measured 44-kn winds with rain 
showers on Lake Huron. 

Ideal conditions prevailed on Lake Superior on the 
24th, which made it possible for the oceanographic re- 
search vessel CALYPSO (fig. 21) to anchor above the 
EDMUND FITZGERALD. Divers spend 30 min on the 
bottom in a miniature submarine filming the wreck. 
The CALYPSO was then scheduled to make sonar 
graphs of the wrecks along Long Point in Lake Erie 
and visit the wrecks of the American warships HAMIL- 
TON and SCOURGE, which sank during a violent storm 
in 1813 in Lake Ontario. 


OCTOBER 
Fall had truly set in over the Great Lakes. The 
storm systems now tracked much closer to the Lakes 
and with the greater contrast of temperatures between 
air masses could become very intense. All the lakes 
experienced gales. No winds greater than 40 kn were 
reported on Lakes Erie and Huron. There is a high 
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probability they occurred, however, but ships with 
wind-measuring equipment were not there to report 
them. 


* 


Figure 22.--JOHN DYKSTRA reported the highest wind 
(52 kn) for October in this extratropical cyclone. 


On the 11th a LOW moved southeastward out of Can- 
ada, just north of the Lakes. Gale-force northerly 
winds were measured on Lake Superior. On the 12th 
they spread onto Lake Huron. The BURNS HARBOR 
found 49-kn winds out of the northwest at 0600. After 
1200 the storm turned northeastward and the gradient 
relaxed. 

The next storm came out of Colorado and moved 
northward to the Red River, where it turned northeast- 
ward to pass over Thunder Bay at 990 mb. Late on 


the 17th there were a few gales reported. The AMERI- 
CAN MARINER found 49-kn winds out of the south on 


Lake Superior. The JOHN O. MCKELLAR had storm 
damage on Lake Superior (fig.22). On the 18th there 


were several reports above 40 kn on Lakes Superior 


and Michigan. At 0600 the JOHN DYKSTRA took the 
prize for the month with 52-kn winds from the west on 
Superior. The WOLVERINE measured 42 kn on Lake 
Michigan. The AMOCO-ILLINOIS found i5-ft waves 
on Lake Michigan. By the 19th the winds were less 
than gale force. 

This storm was the combination of two cyclones. 
On the 24th there was a frontal wave west of Chicago 
and another east of Jacksonville, Fla. The western 
LOW moved northeastward over Lake Superior on the 
25th and brought gales to Lakes Huron, Michigan, 
and Superior as the southern LOW moved northward 
up the coast. By 0000 on the 26th the coastal storm 
was the primary circulation, and by 1200 it was 973 
mb near Montreal. Winds greater than 40 kn were 
found on the three upper lakes. Warnings were posted 
for all the lakes. The GEORGE A. SLOAN had 45 kn 
on Lake Huron and again on the 27th. By the morning 
of the 27th the LOW was centered over northern Que- 
bec. The car ferry CHIEF WAWATAM collided with 
the dock at St. Ignace, Mich., in high winds and rough 
water. 


NOVEMBER 

This month is noted for bad storms, but fortunately 
this was not the case this year. There were only two 
cyclones that produced winds over 40 kn and only three 
reports of waves greater than 12 ft. 

A LOW moved eastward out of southern Alberta on 
the 8th. By 0000 on the 9th it was over Duluth at 993 
mb and the winds increased to gale force over the 
three larger lakes. At 0600 the J.A.W, IGLEHART 
measured 44-kn southeasterly winds with rain and snow 
mixed on Lake Superior. The storm continued its east- 
ward track, and at 0000 on the 10th the BURNS HARBOR 
had 42 kn on Lake Michigan. By 1200 gales had reached 
Lake Erie. Gales continued into the 11th on Lake Huron 


Figure 23.--The 1,000-ft EDGAR B, SPEER, downbound in the Detroit River. It was the eleventh vessel of 
this length on the Lakes when it entered service in September. Another 1,000 footer completed in 1980 


was the BURNS HARBOR. Photo by Albert G. Ballert. 
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as high pressure pushed into the area. 

A small storm came out of the vicinity of Winnipeg 
on the 20th. It was 1007 mb near Sault Ste. Marie at 
1200 on the 21st. Gales were blowing on Lakes Huron, 
Michigan and Superior. The GEORGE A. STINSON 
measured 42-kn northerly winds on Lake Superior at 
0600. Isolated gales continued into the 22d. 


DECEMBER 

Even though several deep LOWs passed over or 
near the Great Lakes this month, the mean sea-level 
pressure was above normal. The highest reported 
measured wind and waves of the year occurred this 
month, but not with the same storm. 

The first storm formed over the Oklahoma Pan- 
handle on the 1st. By 1200 on the 2d the 1002-mb 
storm was near Toledo, Ohio. Winds up to 40 kn were 
reported on all the lakes except Ontario. The BURNS 
HARBOR (fig. 23) was on Lake Michigan with 52-kn 
winds at 1200. At 1800 the winds were 45 kn and their 
seas were encoded as 30 ft. By 1200 on the 3d the 994- 
mb storm was east of Montreal. The CHAMPLAIN 
was on Lake Erie with 40-kn winds. High pressure 
dominated the Basin later in the day. 

A storm roared across the Lakes on the 12th and 
13th, bringing gales to the three upper lakes. On the 
13th the PHILIP R. CLARKE had 50-kn northwesterly 
winds on Superior; others were in the 40's. On the 
14th a front generated out of a trough and plunged south- 
eastward across the Basin. Winds in the 40-kn range 
were found on Lakes Huron, Michigan, and Superior. 
The WALTER A, STERLING had 45 kn on Lake Huron. 
By the 15th high pressure had moved in again. 

This storm formed north of Lake Winnipeg on the 
16th and traveled eastward. Its southerly circulation 
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was over the Lakes on the 17th. At 1800 the storm 
was 985 mb south of Fort Severn (fig. 24). At that 
time the JOHN DYKSTRA was on Lake Superior east 
of the front with 56-kn southerly winds; the fastest of 
the year. The waves were only 8 ft. On the 18th the 
J.A.W. IGLEHART found 48 kn on Lake Huron. At 
0000 on the 19th the LOW was over northern Quebec. 
The ARTHUR M, ANDERSON on Lake Superior mea- 
sured 50-kn northwesterlies. Strong northerly flow 
was plunging southward from a 1059-mb HIGH over 
the Yukon. The LAKESHELL ran aground in Parry 
Sound in near gale-force winds and heavy ice. 

During the month Sault Ste. Marie established a 
December record with 11.6 in of snow in 24 hr anda 
total fall of 55 in during the first 3 weeks. 

In the third week of the month several ships became 
stuck in ice in St. Marys River and navigation was re- 
stricted and stopped. During the last few days of the 
month ice jams on the St. Clair River trapped ships 
that had to be freed by icebreakers. 


ACKNOWLEDGMENTS 
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Service provided data on warnings and the ice season. 

Of primary importance were the listings of wind, 
wave, visibility, ice, and special observations pre- 
pared by the Primary Data Branch of the National Cli- 
matic Center, upon which much of the specific wea- 
ther information is based. 


Figure 24.--The highest wind (56 kn) of the year was reported by the JOHN DYKSTRA on Lake Superior in this 
storm. The visible image satellite photo does not clearly define the storm due to the lack of light. 
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Hints to the Observer 


HURRICANE REPORTING LETTER 


UNITED STATES DEPARTMENT OF COMMERCE 


National Oceanic and Atmospheric Administratica 
NATIONAL WEATHER SERVICE 
Silver Spring, Md 20075 


MAY 29 1981 OA/W521x2/JWN 


Dear Captain: 


Because of the number of tropical storms and hurricanes between 
June 1 and November 30 the period has been designated as the hurricane 
season. Many special programs in response to this threat are started on 
June 1 including this alert letter to ships that we service. We also request 


a change in your observation schedule when in the vicinity of a tropical stcrm or 
hurricane as follows: 


1. When within 300 miles of a tropical storm or hurricane, transmit 
weather observations at least every 3 hours. 


2. In the "Remarks" section of the Ship's Weather Observations NOAA 
Form 72-1 (also called the log or record) and in the weather 
message transmitted by radio, include the lowest pressure and/or 
the highest wind encountered since the last synoptic (0000, 0600, 
1200, or 1800 GMT) report, if: 


a. The pressure was more than 5 millibars lower and/or, 


b. The wind was more than 15 knots higher than the last report. 
Include the time of occurrence in the radio message and on 
the record. 


Use the prefix "STORM" on the weather message. If you are in a 
named tropical storm or hurricane use the name in the remarls. 
Example radio message: 


STORM (standard weather report) HILDA 09154 LOWEST PRES 982MB 
0918% HIGHEST WIND 75 KTS GUSTS TO 100 KTS. 


On behalf of your fellow mariners who will benefit from your observations 
and the National Weather Service, I express our appreciation for your weather 
observations. I wish you a safe hurricane season. 


Sincerely yours, 


Richard E. 


Director, National Weather Service 


GENERAL INSTRUCTIONS FOR RADIO REPORTING OF WEATHER OBSERVATIONS 


Standard Synoptic Observation Times --The regular transmit surface observations at standard synoptic 
weather-reporting hours are 0000, 0600, 1200, and times. To ensure message transmission, observa- 
1800 GMT. Occasionally, watch schedules or prior- tions may be made in advance of the weather-report- 
ity of other duties make it impractical to make and ing hours. In these cases, the actual time of obser- 
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vation should be included in the report. 


Coded Weather Messages--All messages to be trans- 
mitted by radio should be transcribed from the ship's 
weather log to NOAA Form 72-4, ''Weather Report 
for Immediate Radio Transmission," in the World 
Meteorological Organization (WMO) ship synoptic code 
FM21V or FM238V and given to the Radio Officer. 


Transmission of Radio Messages--Weather messages 
should be transmitted as soon as possible to the most 
convenient radio station in accordance with instruc- 
tions contained in "Radio Stations Accepting Ships' 
Weather and Oceanographic Observations." 


Weather Message Addresses for Transmission to U.S. 
Radio Stations--Use "OBS METEO WASHDC" when in 
the: 

1. Western North Atlantic, including the Gulf of 
Mexico and Caribbean Sea, north of 3°N latitude, 
and west of 35°W longitude (WMO RegionIV-A). 

2. Eastern North Pacific (north of the Equator), 
east of the 180th meridian (WMO Region IV-A). 

3. Eastern South Pacific (south of the Equator), 
from the South American coast to 120°W longi- 
tude (WMO Region III-B). 


Use 'OBS METEO GUAM" when in the western North 
Pacific between 5° and 25°N latitude, and from 135°E 
to the 180th meridian (WMO GUAM ZONE), 


Observations During Storm Conditions—— Whenever 
TROPICAL STORM, TYPHOON, or HURRICANE con- 
ditions are encountered anywhere, "SAFETY OF LIFE 
AT SEA CONVENTION," Chapter V, requires all ships 
to take a special observation and transmit the report 
to the closest national meteorological service via the 
most convenient radio station. In addition to this re- 
quirement, it is highly desirable that weather reports 
be transmitted hourly if possible, but, in any case, 
not less frequently than every 3 hr. 


Special Requests for Observations--During storm sit- 
dations; the National Weather Service may re- 
quest ships located in areas of suspected storm de- 
velopment to take special observations at more fre- 
quent intervals than the routine 6-hr synoptic obser- 
vation times. If your ship happens to be in such an 
area, your report will be helpful even though condi- 
tions may not appear bad enough to warrant a special 
observation. To speed delivery of messages from 
storm areas and to identify them as such, the word 
STORM should appear immediately following the ship's 
call sign in the radio address. An example of the 
message format is: "OBS METEO WASHDC ABCD 
STORM 99305 70750," etc. 


Observations in Coastal Waters--Since radio weather 
reports are always needed from ships in coastal wa- 
ters, observations should continue to be taken as close 
to shore as ship routine permits. 


Tips to the Radio Officer 


Larry Murphy 
National Weather Service, NOAA 
Silver Spring, Md. 


VANCOUVER COAST GUARD RADIO/VAI RUNS TEST 
BROADCAST 

Vancouver Coast Guard Radio (VAI) tested a high- 
seas weather broadcast service on 4385.3 kHz A3J (SSB 
suppressed carrier) channel designator 410. The 
broadcast consisted of weather information for the 
area of the northeast Pacific Ocean north of 45°N lat- 
itude extending from off the Oregon coast to 150°W 
longitude. The broadcast included British Columbia 
coastal information of the synopsis, area forecasts 
for west coast Vancouver Island, the Queen Charlotte 
and north coast areas, and the further outlook. The 
broadcast also included spot weather observations in 
the area of reported wind and sea conditions. 

The test ran from February 1 to April 30, 1981. 
Broadcasts were scheduled daily at 0700 and 2100 PST. 

Comments on the broadcast are solicited and may 


be made by contacting any Canadian Coast Guard radio 
facility. 


SITOR/ARQ BROADCAST OF HIGH-SEAS WEATHER 
AND MARINE INFORMATION 

On April 1, 1981, U.S. Coast Guard Communica- 
tions Station, San Francisco (NMC) commenced a 
broadcast in Direct Printing Radioteletype (SITOR/ 
FEC) mode. Each broadcast contains high seas wea- 
ther synopses for Pacific Ocean meteorological areas 


A (10°S to 40°N, 78°W to 160°W) and B (North Pacific) 
and warnings and forecasts for waters 20 to 250 mi 
offshore from Cape Flattery south to Guadalupe Island. 
The broadcast is twice daily at 0000 and 1800 GMT on 
assigned frequencies 8714.5 kHz and 17207 kHz. 


NEW MARINE FACSIMILE PRODUCTS AVAILABLE 
IN PACIFIC 

A series of new marine facsimile products are be- 
ing prepared under a joint program sponsored by NOAA 
and NASA. The products will be produced by the NWS 
forecast offices in Anchorage, San Francisco, and Se- 
attle. NOAA/NESS will contribute satellite imagery 
for the analysis of sea-surface temperature and sea 
ice; and Ocean Data Systems, Inc., through a contract 
with NASA/JPL, will provide oceanic analysis and 
forecast information intended to aid the marine fishing 
community. 

These new products are available from the U.S. 
Coast Guard Communications stations at Pt. Reyes, 
Calif., and Kodiak, Alaska, as follows: 


Pt. Reyes, CA (NMC) 


Time (GMT) 
0100-1500 
1700-2300 


Frequencies (kHz) 
4344.1, 8680.1, 12728.1 
8680.1, 12728.1, 17149.3 


30 | 
150° 160° 170° 180° 170° 160° 150° 140° 130° 120° 110° 100° 90° 80° 


Figure 25.--Areas covered in 


Kodiak, AK 
0000-2359 4296, 8457 


The six areas to be covered by the products are 
shown in figure 25. 


CORRECTIONS TO WORLDWIDE MARINE WEATHER 


new marine facsimile broadcasts. 


1-0100 Mont Joli, Quebec, Canada 
Change times to read: 0030, 1330, 1530. 


Add new station: 

1-0105 St. Lawrence, NFld., Canada 
Area (See figure 2) 

Newfoundland west and Grand Banks 


BROADCASTS (JUNE 1980 EDITION) 


Page 8 

1-0020 Halifax, N.S., Canada CHF 

Change times to 0200, 0630, 1400, 1800, 0230, 1430, 
0530, and 1930. 


Add new station: 

1-0040 Cartwright, Lab., Canada 

Area: (See figure 2) 

Labrador west, Lake Melville, and Goose Bay. 


VOK 


0220, 0820 S, F, IB 
1420, 2020 
1-0090 Riviere-Au-Renard, Quebec, Canada VCG 


Change times to read: 0050, 1350, 1550. 


1330, 2230 Ss, F, I 
Page 9 
1-0110 Quebec, Quebec, Canada 


Change 1220 to read 1320 and add: 
1520 434 I 


1-0120 Montreal, Quebec, Canada 
Delete 0010, 1710. 


Change 1210 to read 1310 and add: 


1510 420 I 
Page 20 
1-0880 Vancouver, B.C., Canada 


Add contents: 


1-0930 Honolulu, Hawaii 
Add 1300 to times. 


175 


VCF 


vcP 


vcc 


VFN 


VAI 


NMO 


BS SS WEES 
S, F 
|| 
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2-0060 

Add contents: 
Delete 2582 (a3H). 


Goose Bay, Labrador, Canada 
S, F 


2-0070 Cartwright, Labrador, Canada 


Add contents: IB 


2-0110 St. Lawrence, NFld., Canada 
Add contents: I 


Add 0220 to times. 


2-0130 Canso, N.S., Canada 

Delete first 161.65 MHz(F3) 

Add contents: Ss, F 
161.65 MHz(F3). 


VAX 
(following second 


2-0150 Charlottetown, P. E.I.,Canada 
Delete times and substitute "continuous." 


2-0160 Grindstone, MagdalenIs., Canada VCN 

Delete 161.65 MHz(F3). 

Add new line: 
continuous 


VCA 


161.65 MHz(F3) 
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2-0170 Riviere-Au-Renard, Quebec, Canada 
Change 1235 to 1335; (A3) to (A3H); 1735 to 1535. 
Add ''2598 (A3H)" below 2582 (A3H). 

Add "'S, F, I" as contents of continuous broadcast. 


VCG 


2-0180 Mont Joli, Quebec, Canada 
Add footnote reference 2 to F. 

Add "I" to contents of continuous broadcast. 
Delete 0020, 1220, 1730, do., andS, F, I. 
Add footnote 2, Coded forecasts, MAFOR. 


VCF 


2-0190 Quebec, Quebec, Canada 
Add "I" to contents. 
Add: 161.65 MHz(F3). 


2-0200 Montreal, Quebec, Canada 
Add: 161.775(F3). 


2-0210 Halifax, N.S., Canada 

Delete times and frequencies after 2110. 

Add: 0205, 0805 410.1(A3J) 
1605, 2205 
0215, 0815 
1615, 2215 
1625, 2225 


8, F 


8787.1(A3J) S, F 


13138.0(A3J) S, F 


Prince Rupert, B.C., Canada VAI 
161.65 MHz(F3) 
continuous 161.65 MHz(F3) 8, F 


Sandspit, B.C., Canada 
161.65 MHz(F3) 
continuous 161.65 MHz(F3) S, F 


VAH 


2-1330 
Delete: 
Add: 


Alert Bay, B.C., Canada 
161.65 MHz(F3) 
continuous 162.55 MHz(F3) S, 


2-1350 
Delete: 
Add: 


Tofino, B.C., Canada 
161.65 MHz(F3) 
continuous 161.65 MHz(F3) S, 


Page 55 
2-1360 


Delete: 
Add: 


Comox, B.C., Canada 
161.65 MHz(F3) 
continuous 162.55 MHz(F3) S, 


2-1370 Vancouver, B.C., Canada 
Change 0320 to 0410. 

Delete: 161.65 MHz(F3). 

Add 2210, 
Add: 


2-1380 


continuous 161.65 MHz(F3) S, 


Victoria, B.C., Canada 
Change: 0420 to 0320. 

Delete: 161.65 MHz(F3). 

Add 2054 as frequency of 2250 broadcast. 
Add: continuous 161.65 MHz(F3) S, 


Page 56 

2-1530 Honolulu, Hawaii NMO 

Change times 0545, 1745 to read: 0545, 1145, 1745, 
2345. 


Page 62 
3-0010 Frobisher, N.W.T., Canada 
Add frequency 15644. 
Delete times 1815, 0815; add 2300, 1500, 1630, 1700, 
1800, 1830, 1940, 2100. 
Add:1 
0405, 1605 
1030, 2235 
0600, 1800 
0900, 2100 
3-0020 
Delete: 
Change: 
Add: 
0600, 1800 
0900, 2100 
Page 69 
3-0305 Esquimalt, British Columbia 
Change 2115 and 1515 to 0230, 1515, 2115. 
Add: 2200 Surface prognosis 72 hrs. 


VFF 


Surface Analysis 

Surface Prognosis 48 hrs. 
Weather Depiction Prog. 18 hrs. 
Weather Depiction Prog. 24 hrs. 


Halifax, N.S., Canada CFH 
1020 Surface extended prognosis 
2220 to 1000 


Weather Depiction Prog. 18 hrs. 
Weather Depiction Prog. 24 hrs. 


Page 70 
3-0350 Honolulu, Hawaii KVM 
Delete footnotes--broadcasts are omnidirectional. 


Page 77 

4-0010 Boston, Mass., U.S.A. 

Change times and frequencies to read: 
5320, 8502 (0018) Ice Bulletins 
8502, 12750 (1218) Ice Bulletins 


VAF 
VFZ 
F 
VAE 
F 
VCP 
vac 
F 
vcs 
2-1300 
Delete: 
Add: 
2-1310 
Delete: 
Add: 
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NEW SYNOPTIC CODE 

As you know, the synoptic code format is going to 
change on January 1, 1982. We know how traumatic 
it can be. ''I've just learned the old one, why are they 
changing it?" Well, the changes are largely in format, 
not in observing code tables or procedures. 

There are a lot of pluses to this code change. For 
one thing, we get rid of all the bad features of several 
code formats that have grown sort of like weeds over 
the years. These are: 


FM 11-V Synoptic observation from land stations; 


FM 14-V Synoptic observation from automatic land 
stations; 


FM 21-V Synoptic observation from sea stations; 


FM 22-V Abbreviated synoptic observation from a 
ship; 


FM 23-V SHRED-reduced synoptic observation 
from a sea station; and 


FM 24-V Synoptic observation from an automatic 
sea station. 


In place of these we will have the new: 


FM 12-VII Land station synoptic code; and 
FM 13-VII Ship station synoptic code. 


One of the things you will notice in the new synoptic 
code is that, except for a small lead section, all of the 
groups have number indicators. If a group doesn't ap- 
ply, it can be left out without disrupting the rest of the 
observation record and message. 


OBSERVER'S MANUAL 
After listening to your comments on the Weather 
Service Observing Handbook No. 1 (WSOH-1), we de- 


cided that it was time for rewriting. When this code 
change came along, we used this as our reason for a 
complete overhaul, starting with the cover. It will be 
a ring-binder notebook, so we can keep it up to date 
and add new sections as appropriate. It will also stand 
neatly in the bookcase. This manual will be written for 
the use of the observer. 

Chapter One will explain how the ship observer fits 
into the whole observation (analysis/forecast/warning) 
picture. It will relate the ship observations to other 
observation systems--buoys, satellites, and automatic 
stations. 

Chapter Two is the core chapter. Each group of 
the weather observation will be treated in a separate 
section. In each divider-separated section each ob- 
servation element of the group first will be defined, 
and then the procedures of how to observe it will be 
briefly explained. Any tables required for the obser- 
vation will be in the section where they are used. The 


Silver Spring, Md. 


data of the tables are also arranged in priority order. 
More lengthy explanations, land station counterpart 
codes, and how the observation element fits into vari- 
ous weather phenomena will be in the later chapters 
of the manual. 

We think that the improved format of Chapter Two 
will eliminate the requirement for the ship code card. 
We are also planning to keep the observation record 
(log) the same size so that it will fit in the space al- 
ready allotted aboard ship. As always, we welcome 
your comments. 


MIAMI PORT METEOROLOGICAL OFFICER 

Walter Sitarz, the Port Meteorological Officer at 
Miami, Fla., is taking a position in Saudi Arabia. 

Walt has done a lot for the Marine Observations Pro- 
gram, covering the merchant marine service and 
training requirements in the growing port of Miami, 
the southeastern United States, and the Caribbean. 

We will all miss Walt and wish him success in his new 
job. 

The PMO position in Miami is particularly impor- 
tant as it has added liaison responsibilities with the 
National Hurricane Center. Pete Connors, who was 
recently assigned to Jacksonville, Fla., from Beau- 
mont, Tex., will be moving to Miami. Pete has long 
experience as a PMO. 

Connors, a seagoing veteran of 20-yr service with 
the Weather Service and the Environmental Research 
Laboratories, was previously assigned to the Sea- 
Air Interaction Laboratory at NOAA's Atlantic Ocean- 
ographic and Meteorological Laboratories in Miami. 

He has participated in meteorological expeditions that 
have taken him from the Antarctic aboard the ELTAN- 
IN to the Northwest Territories of Canada. He served 
aboard ocean station vessels as a member of the Atlan- 
tic Weather Project. He has sailed aboard NOAA's re- 
search vessels OCEANOGRAPHER, RESEARCHER, and 
VIRGINIA KEY and supported meteorological and ocean- 
ographic activities in such international field ex- 
periments as ATEX, BOMEX, GATE, FGGE, and the 
Indian Ocean Expedition. 


HURRICANE SEASON LETTER 

Hurricane season letters will be mailed to all ship 
masters very soon. The text and instructions are in 
Hints to the Observer. 

Last year some ship's observers misunderstood 
about including the remarks section in the radio mes- 
sage. Send the whole thing. Preface the message 
with STORM to be sure it is given priority attention. 

If the storm or hurricane has been named, use the 
name to start your remarks. The message should be 
sent with the highest priority. Try the Coast Guard 
radio stations first because there are automatic sub- 
routings of the observation message. However, if the 
message is not accepted without delay, send it through 
a commercial station listed in the manual Radio Sta- 
tions Accepting Ships Weather and Oceanographic Mes- 
sages (NOAA S/T 78-410). 


~ 

, 


COMMUNICATIONS POLICY 

There is a communications policy statement being 
developed. In general, it will say, "use Coast Guard 
or government radio stations first when sending mes- 


others cost money, and the allotted budget has been 
nearly depleted from overuse of commercial facilities. 
Commercial stations are needed for backup for impor- 
tant messages, such as the hurricane message, but 


sages."' Government stations relay weather messages overuse could kill the whole program. 


The complete policy statement will appear in the 
next issue. 


Hurricane Alley 


without charge to the National Weather Service. All 


Dick DeAngelis 
Environmental Data and InformationService, NOAA 
Washington, D.C. 


GLOBAL TROPICAL CYCLONES 
JANUARY AND FEBRUARY 1980 
Global activity was close to normal during this 


period. Thirteen tropical cyclones (tropical storms 
and hurricanes) roamed the world's tropical oceans, all 
south of the Equator (fig. 26). Nine of the storms rea- 
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GLOBAL TROPICAL CYCLONES 
| ORGINATING JANUARY AND FEBRUARY I980 
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NAME INTENSITY DATES 
PENI 

PAUL 

AMY 
HYACINTHE 
BRIAN 
DEAN 
JACINTHE 
RAE 

RUTH 

ENID 

FRED 
SIMON 
KOLIA 


65° 75° 80" 8s° 


JAN. |-6 

JAN. 3-12 

JAN. 4-I | 

JAN. 17-29 
JAN.I9-25 
JAN.28-FEB. | 
FEB.1-7 

FEB. 2-5 
FEB.I1-18 
FEB.14-17 
FEB.20-28 
FEB.21-MAR.3 
FEB.25-MAR. 13 


too" 


sr 


Figure 26.--Global tracks of tropical cyclones, January and February, 1980. 
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ched hurricane intensity. On the average you can ex- 
pect 13 tropical, including 6 hurricanes. 

The tropical cyclone tracks represent a compilation 
of the information received from Reunion, Australia, 
New Zealand, New Hebrides, and New Caledonia; our 
thanks to these dedicated meteorological services. A 


brief summary of the tropical cyclones appears in table 
13. 


NORTH ATLANTIC OFF EARLY 
Not since 1932 has the North Atlantic tropical cy- 
clone season gotten off to such an early start. Trop- 
ical storm Arlene developed in the northwestern Carib- 
bean on May 7 this year. While May storms are not 
rare, June is usually considered the beginning of the 
season. This early start, combined with last season's 


Table 13. --Global tropical cyclone summary, January and February 1980 


Est. min. 
sea-level 
pressure (mb) 


Peak Est. max. 
intensity wind (kn) 


zZ 


Name Basin 


982 Aust. -S. . 1-6 

. 3-12 

. 4-11 

. 17-29 

19-25 
28-Feb.1 


3338 


1-7 
» 2-5 
» 11-18 
» 14-17 
20-28 
Aust. -S. Pacific . 21-Mar.3 
8. Indian . 25-Mar.13 


esesussas 
232 


~ 


a 


late finish (November 27), makes for one of the shortest 
off seasons in memory. 


© 


‘ 


2 


(H) 
(T) 


Hurticane (winds 64 kt. or higher) 


Tropical Depression stage 


Tropical Storm stage 
Hurricane stage 
Position at OOOO GMT 


Tropical Storm (winds 34 through 63 kt) 


“0° 


Paul : 
Amy 
Hyacinthe 
Dean : 
Ruth 
10. Enid a 
ll. Fred 
12. Simon 
= 
120% 20°18 20° = 20° + ~ 20 20 
ia 
° . e 
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TROPICAL CYCLONES ORIGINATING IN THE 
AUSTRALIA- SOUTH PACIFIC REGION DURING JAN.-FEB. 


. NAME INTENSITY DATES 
ARTHUR(2-8!) x 
MABEL (3-8!) H 
5-81 
BETSY (7-81) 
EDDIE (9-8!) 


NO. NAME 

6. CLIFF(8-8!) 
7. 12-81 

8. NEIL(I3-8!) 
JAN 3I-FEB3/ 9. FREDA(I4-8!) 
FEB 8-11 


INTENSITY 
H 
H 
H 


+ 
+ 
T 


DATES 

FEB 9-15 

FEB 24-28 
FEB 25-MAR6 
FEB 26-MAR8 


Hurricane (winds 64 kt. or higher) 
Tropical Storm (winds 34 through 63 kt) 
Tropical Depression stage 

——-— Tropical Storm stage 
Hurricane stage 


e Position at OOOO GMT 


Figure 27.--Tracks of Australia-South Pacific 


AUSTRALIA - SOUTH PACIFIC 
JANUARY AND FEBRUARY 1981 

Nine tropical cyclones developed during this period; 
four reached hurricane intensity. Thisis slightly above 
the average of seven and three. Activity was widespread. 
Two cyclones affected the west coast of Australia, four 
roamed the Coral Sea, while three developed in the 
South Pacific (fig. 27). It is also probable that another 
storm named Daman developed in the South Pacific in 
late February, but we have little information on this at 
present. 

Tropical storm Arthur, whose winds approached 
hurricane strength, battered the Fiji Islands. Most 
severely hit were Viti Levu and several smaller is- 
lands. Crop damage was extensive, and several hun- 
dred houses were destroyed. It also appears that three 
fishermen were lost when their launch capsized. Two 
local cruise vessels and a foreign yacht were driven 
aground at Nadi. Wind gusts of 73 kn were reported. 
During this period hurricane Mabel was bearing down 
on the iron ore-producing Pilbara region of Western 
Australia. This threat forced the closing of Port 
Headland to inbound ore carriers on the 14th. Mabel 
skirted the coast and her 95-kn winds remained at 
sea. Two other minor tropical storms came to life 
in January. 

In February tropical storm Eddie, a short-lived 
tropical storm, moved across the Cape York Penin- 
sula and the Gulf of Carpentaria. Hurricane Cliff de- 
veloped among the New Hebrides Islands and struck 
New Caledonia on the 12th. Houses and coffee and 
coconut plantations suffered heavily. Most of the is- 
land's roads were impassable, telephone lines were 
cut, and air traffic was disrupted by torrential rains 
and winds up to 80 kn. Cliff then tracked through the 
Coral Sea, weakened, and finally came ashore north 
of Brisbane. 

Hurricanes Neil and Freda developed within a day 
of each other at nearly the same latitude. Neil was 
spawned off Western Australia, while Freda came to 
life along the Great Barrier Reef off Queensland. At 
this time both were moving away from the continent, 
Freda on a well-behaved southeasterly course and 
Neil on an erratic west-northwestward track. Neil 
was prevented from a southward movement by a weak 
subtropical ridge. Both received good upper level 
outflow and intensified to hurricane strength before 
the month was finished. The key to their future move- 


tropical cyclones, January and February, 1981. 


ment was a long-wave trough over Australia. The 
forecasted eastward shift of this feature would allow 
the ridge to push east and Neil to move southward. 
Freda, who had weakened and drifted erratically to- 
ward the Equator, would also be forced to a more 
normal southerly track. By the 3d Neil began to drift 
slowly southeastward toward cooler coastal water and 
increased upper level shear. It wasn't until the 5th 
that moderate middle to upper level northwesterly 
steering currents became established, and a weaken- 
ing Neil began to accelerate towards the Australian 
coast. Meanwhile, Freda was reintensifying under a 
well-defined upper level anticyclone. A trough at 
500 mb was moving eastward and deepening. Its steer- 
ing ability was demonstrated as Freda turned sharply 
southward on the 4th. This path took Freda into New 
Caledonia, causing heavy crop damage and isolating 
many villages; this was about 3 weeks after being dev- 
astated by Cliff. Neil in the meantime had continued 
his progress toward the coast and banged ashore on 
the 5th just south of Onslow; his winds were estimated 
at 50 kn. 

Freda's maximum winds were estimated at 70 kn on 
the 28th. Neil's maximum winds occurred on March 1, 


when winds were estimated at 100 kn with gusts to 125 
kn. 


SOUTH INDIAN OCEAN 
JANUARY AND FEBRUARY 1981 

Of the four South Indian Ocean cyclones, only one 
reached hurricane intensity (fig. 28). Activity was 
slightly below normal in this basin, mainly due to a 
relatively slow February; this is usually the most 
active month of the year. 

Things started off with a bang, when hurricane 
Florine appeared in early January. She reached hur- 
ricane intensity on the 6th after passing Cargados 
Carajos Shoals, where a 52-kn wind was reported 
along with a 3-hr 26.8-mb pressure fall. A short 
time later gusts of 80 kn were reported by the Shoals 
station. By the 7th, as Florine approached Mauritius, 
winds near her center were estimated at 100 kn with 
gusts to 125 kn. No significant damage occurred on 
Mauritius, but heavy swells and rough weather kept 
Port Louis closed for a couple of days. Florine 
brushed Reunion and remained at hurricane strength 
through the 8th. 

Toward the end of January Helyette developed south 
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storm developed around mid-January near the 80th 
meridian, while a February storm moved across Ma- 
dagascar. 


Tri | Depression stage 
——— Tropical Storm stage 
Hurricane st 


e Position at OOOO GMT 
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1 TROPICAL CYCLONES ORIGINATING 
4 IN THE SOUTH INDIAN OCEAN 
~) DURING JAN.-FEB. I98! 


NO. NAME INTENSITY DATES 


2. 4-8! T JAN. 14-17 | | | 
HELYETTE6-8)) T JAN. 29-FEB. 3 2° 
4 10-8! T FEB 16-21 i 


cyclones, January and February, 1981. 


of the Diego Garcia Islands. She also passed close to 

Mauritius and Reunion. It appears that her maximum 

winds never climbed above 40 kn. Synoptic data from 

Port Louis indicated the storm passed near the station 
just prior to 0300 on February 1. Another tropical 


ALASKA RADIOFACSIMILE SYSTEM 
On March 11, 1981, the U.S. Coast Guard and the 
National Weather Service (NWS) began radiofacsimile 
broadcasts from the USCG Station Kodiak. Under a 
joint agreement, the Coast Guard will provide radio 
transmitting facilities and the NWS will prepare me- 
teorological and oceanographic charts for transmis- 
sion to mariners at sea. The National Earth Satellite 
Service (NESS) is also contributing by providing sea- 
surface temperature and sea-ice analyses charts. In 
addition, the NASA Jet Propulsion Laboratory (JPL) 
will be providing two experimental Fisheries Aids 
charts which will include data of use to fishermen op- 
erating in Alaska waters. The exact content of the 
latter charts has not yet been determined. Initially, 
two surface weather analyses and one surface weather 
prognosis will be provided. Other charts will be 
phased in as shown in the facsimile schedule on page 
93 of the March-April 1981 Mariners Weather Log 
(Vol. 25, No. 2). 
Transmissions will be made on frequencies 4298 
and 8459 kHz. The transmission schedule will be 
fully operational by May 25, 1981. Following is a 
description of each product to be provided. 


1. Surface Weather Analysis--A standard analysis 
transmitted four times daily at 0400, 1000, 1600, and 
2200 GMT. The chart will include wind barbs at se- 
lected data points, major highs and lows including ex- 
pected movement, weather fronts, and isobars (8-mb 
spacing). The chart will cover the Gulf of Alaska, 
concentrating on the area north of 50°N latitude. 


2. Surface Weather Prognosis--A 24-hr weather 


prognosis showing expected positions of major weather 
systems, fronts, and areas of winds greater than 20 
kn. The area of interest will be the Gulf of Alaska 
Charts will be transmitted 


north of 50°N latitude. 


TROPICAL CYCLONE WATCH - 1981 
The tropical cyclones that have developed through 


May 1981 appear in table 14. This list is preliminary. 


Table 14. --World tropical cyclone watch, 1981 


South Indian Ocean Australia-South Pacific 


Florine 01-81 H Jan. Arthur 02-81 T Jan. 
04-81 T Jan. Mabel 03-81 H Jan. 
Helyette 06-81 T Jan. 05-81 H Jan. 
10-81 T Feb. Betsy 07-81 T Jan. 
Johanne 16-81 H March Cliff 08-81 H Jan. 
Olga 22-81 H_ April Eddie 09-81 T Feb. 
Lisa 23-81 T April Daman 11-81 T Feb. 
12-81 T Feb. 
Western North Pacific Neil 13-81 H_ Feb. 
Freda H March Freda 14-81 H_ Feb. 
Gerald T April 15-81 T March 
Holly TC-3 T April Max 17-81 H March 
18-81 T March 
North Atlantic Fran 19-81 T March 
Arlene T May 20-81 T March 
Klara 21-81 T April 
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Table 15.--NWS coastal marine forecast, Alaska waters 


Forecast for 1200 GMT October 20, 1980 - Issued 0200 GMT October 20, 1980 


Area Winds (kn) Seas (ft) Weather Warnings Icing 
1 SE 25 2- § RAIN NONE NONE 
2A SE 30 4- 8 RAIN NONE NONE 
2B SE 30 4- 8 CLOUDY NONE NONE 
3 SE 40 5-10 RAIN SMALL CRAFT MODERATE 
a SE 60 12 - 18 SNOW STORM HEAVY 
5 SE 20 ee CLOUDY NONE NONE 
6A SE 20 2- 4 CLOUDY NONE NONE 
68 SE 25 2- § CLOUDY NONE NONE 
7 SE 30 2- 5 PARTLY CLOUDY NONE NONE 
8 SE 25 2- § PARTLY CLOUDY NONE NONE 
9 SE 30 4- 8 CLOUDY NONE NONE 
10 SE 20 ae ORIZZLE NONE NONE 
Vv SE 20 2- 4 RAI NONE NONE 
12 SE 25 2- 5 RAIN NONE NONE 
13 SE 25 2- 5 CLEAR NONE NONE 
4 SE 25 2- 5 CLEAR NONE NONE 


Next forecast scheduled for transmission: October 20, 1980 - 1630 GMT 


twice daily at 1010 and 2220 GMT. 
a sample of this product. 


Figure 29 shows 


3. Five-Day Marine Weather Outlook--A verbal 
description of the expected general track of major wea- 
ther systems in the North Pacific during the 5 days 
following issuance of the product. General areas of 
expected strong winds are also described and a confi- 
dence factor regarding the expected accuracy of the 
product is included. The concept of the product is to 
provide the mariners with a hard copy of the long-range 
forecast. The forecast is issued once daily and trans- 
mitted over radiofax twice daily at 1020 and 2210 GMT. 


4. High Seas Wave Forecast--A graphical forecast 
product depicting the expected wave heights in the Gulf 
of Alaska beyond 100 mi of the coastline. The wave 
heights will be depicted as isopleths and the forecast 
wave heights will be for approximately 12 to 18 hr from 
the time of issuance of the product. This product will 
be issued and transmitted once daily. The exact trans- 
mission time will be announced to mariners at a later 
date. 


g Figure 28.--Tracks of South Indian Ocean tropical 
: 
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Figure 29.--An example of the Surface Weather Prognosis. 


5. Marine Forecast Summary--An alphanumeric 
product summarizing the coastal marine forecasts 
for all coastal areas in Alaska in a tabular form. Two 
tables will be issued: one a 12-hr forecast and one a 
24-hr forecast. Each table will be transmitted twice 
daily to coincide with issuance of the marine fore- 
casts. The 12-hr forecast summary will be trans- 
mitted at 0410 and 1610 GMT daily, and the 24-hr 
forecast will be transmitted at 0420 and 1620 GMT. 
Table 15 is a sample of this product. 


6. Sea-Surface Temperature/Ice Analysis (Bering 
Sea--A graphic analysis chart of the sea-surface tem- 
peratures and sea ice covering the area from the Aleu- 
tian Chain to the Bering Strait and from the west coast 
of Alaska to 180°W. The product is prepared jointly by 
NESS and NWS and will be broadcast four times a week 
(2250 GMT Wednesday, Friday and 0430 GMT Tuesday, 
Thursday). The chart is intended as an aid to the ma- 
rine community, particularly commercial fishermen 
and mariners operating in areas affected by sea ice. 


7. Sea-Surface Temperature (Gulf of Alaska)--Two 
charts depicting sea-surface temperature. One chart 
will cover the area from 52°N latitude to Yakataga and 
offshore to 142°W. The second chart will include the 
Gulf of Alaska marine area from Yakataga to the Semidi 
Islands. Temperatures will be given in Celsius and a 
conversion table to Fahrenheit will be included. The 
charts will be transmitted back-to-back beginning at 
2350 GMT on Wednesdays and Fridays and 0440 GMT 
on Thursdays and Saturdays. 


8. Sea-Ice Forecast--A five-day graphical fore- 
cast of the expected ice movement in the Bering and 
Chukchi Seas. Also included will be areas of new ice 
formation. This product will be transmitted twice 
weekly on Monday and Thursday at 2230 GMT. 


9. Experimental Fisheries Aids Charts--Two 
charts depicting various parameters of interest to 
fishermen, prepared by NASA JPL. The exact con- 
tent of the charts has not yet been determined. The 
charts will be transmitted beginning at 2300 GMT 
daily. 


AVERAGE NUMBER OF U.S. SHIP WEATHER RE- 
PORTS 

Robert Quayle of the National Climatic Center in 
Asheville, N.C., made a quick study of the average 
number of weather reports received by mail and by 


Table 16.--Average number of weather reports per day from U.S. ships 


Radio Mail 

Month/No. days Total Toul Ave. 
Sept. -Oct. 1978 (61) 17,635 289 52,479 860 
Nov. -Dec. 1978 (61) 24,040 394 49,437 810 
Jan. -Feb. 1979 (59) 21,991 373 47,933 812 
March-April 1979 (61) 21,659 355 51,810 849 
May-June 1979 (61) 22,596 370 52,218 856 
July-Aug. 1979 (62) 24, 868 401 54, 167 874 
Sept. -Oct. 1979 (61) 24,575 403 51,834 850 
Nov. -Dec, 1979 (61) 25,128 412 51,278 841 
Jan. -Feb. 1980 (60) 23,580 393 49,095 818 
March-April 1980 (61) 24,511 402 48,974 803 
May-June 1980 (61) 24,434 401 48,632 797 
July-Aug. 1980 (62) 23,624 381 53,034 855 
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AVERAGE NUMBER OF SHIP OBSERVATIONS PER DAY 
Source: Mariners Weather Log tables 


Received via Mail 


Received via Radio 


9/101 
1978 


7121/2 3/4 


1979 


7/8 9/10 0/2 1/2 3/6 


1980 


Figure 30.--A graph of the average number of weather 
observations received daily by radio and mail. 


radio each day from U.S. Cooperative Ships. He used 
the bimonthly figures published in each issue of the 
Mariners Weather Log. Table 16 shows the total bi- 
monthly and average daily figures for each 2-mo period. 
Figure 30 is a graph of the table. 


KENNEDY, GREAT LAKES PMO GETS AWARD 
The Inter-Lake Yachting Association presented 
William E. Kennedy, the NWS Port Meteorological 
Officer, Cleveland, with a plaque for his work in 
promoting safe boating on Lake Erie. Bill has been 
in charge of the marine weather program in Cleve- 
land since 1953 and has worked closely with the ma- 
rine community to promote safe boating by giving 
lectures and teaching boaters about weather. 


SEA STATE FORECASTING 

A manual entitled An Introduction to Sea State Fore- 
casting has been published by the National Weather 
Service of NOAA. It is authored by Captain Graham 
P. Britton, Royal Navy (Retired), and edited by 
Commander Kenneth E. Lilly, Jr., NOAA. 

The manual would be of interest to many mariners 
and can be obtained from Government Printing Office 
bookstores or from the Superintendent of Documents, 
U.S. Government Printing Office, Washington, D.C. 
20402. 


MARINE 
RAILROAD, comm. RECR. 
667 195 1,360 
GENERAL AVIATION 
1,375 
GRADE CROSSINGS 
833 AIR CARRIER 
14 
1 


TOTAL HIGHWAY 
51,676 


PICKUP TRUCK. 
AND VANS 
75 


Figure 31.--Pie chart of transportation-related fatal- 
ities. 


SAFETY BOARD RELEASES 1980 STATISTICS 

The annual transportation fatality toll in the United 
States remained essentially unchanged in 1980, accord- 
ing to preliminary statistics released by the National 
Transportation Safety Board (fig. 31). 

Highway fatalities also were relatively stable, in- 
creasing only 1 percent over 1979. 

There were 56,141 fatalities in all transportation 
modes last year, an increase of 2 tenths of 1 percent 
over the 55,953 in 1979. Highway fatalities totaled 
51,676 as compared with 51,093 in 1979. 

Among the various modes, there was substantial 
change only in aviation and pipeline fatality tolls. 
With air carrier fatalities dropping from 355 in 1979 
to 14 in 1980, and commuters down from 65 to 23, 
total aviation fatalities were down 20 percent at 1, 389. 
Pipeline fatalities totaled 21, down 50 percent from 
42 in 1979. 

Railroad fatalities were up 9.7 percent, reflecting 
increases from 62 to 83 in rail rapid transit, and 540 
to 580 in intercity crew, pedestrian, and other fatali- 
ties. 

Commercial marine fatalities were up 5 to 195 in 
1980 and recreational fatalities were 1,360 from 1,400 
in 1979. The totals were 1,555 for 1980 and 1,590 in 
1979. 


THE MARINERS WEATHER LOG WELCOMES ARTICLES AND LETTERS FROM MARINERS RELATING 
TO METEOROLOGY AND OCEANOGRAPHY, INCLUDING THEIR EFFECTS ON SHIP OPERATIONS, 
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LETTERS TO THE EDITOR 
VOICE REPORTING SUMMARIES 


The following memorandum was forwarded by Don Olson, Port Meteorological Officer, Seattle, Wash. 


Date 


From 


Subject 


U.S. DEPARTMENT OF COMMERCE 

National Oceanic and Atmospheric Administration 
NATIONAL WEATHER SERVICE 

1700 Westlake Avenue North 

Seattle, Washington 98109 


‘C9: 


March 26, 1981 Reply to Attn. of 


ED&IS, D762, Editor Mariner's Weather Log 
Port MerenFologicat Officer, Seattle, Wa. 


Voice reporting Summaries 


The following summary of tugs and ships that have sent plain language 
reports to WBH-29, Kodiak, Ak. Peggy Dyson radio for February 1981. 
These reports are used by the WSFO's in Alaska and the Seattle Ocean 
Service Unit. These ships' Captains and Mates do an excellent job in 
passing this info on to Peggy on a daily basis when at sea. It is very 


unfortunate that this information is not listed in the Mariner's Weather 
Log. 


I hope this could be published as a "Thank You" to many tug Gaptains 
and fishing boat Captains that forward these excellent observations 
through Peggy Dyson's radio station. 


These are not complete totals for these ships as some of their obs 
are sent via Coast Guard communication channels. Of the 434 observations 
sent thru WBH-29,284 obs were from the following vessels. 


Foss Tugs Crowley Maritime Corp. Alaska Shipping Co. 
Margaret Foss 38 Mars 47 Snowbird 32 
Justine Foss 29 Invader 15 Aleut Packer 26 
Leslie Foss 10 Gladiator 27 
Alaska Husky 26 Ranger 2 


Guardsman 21 
Adventurer 9 


The following is a summary of voice reports sent from ships, tugs 
and fishing boats to WBH-29 for March 1981. 


Foss Tugs Crowley Maritime Corp Alaska Shipping 
Justine Foss 40 Ranger 3 Snowbird 34 
Leslie Foss 16 Guardsman 15 Aleut Packer 12 
Alaska Husky 8 Adventurer ll 


Marty De Felice 7 
Gladiator 13 
Invader 18 
Crusader l 


Western Pioneer Lines 
Mogul 8 
Dolphin 2 


Trans-Pac Idustries 


Trans -Pac 22 


U.S. Tankers Fishing Boats 


SS Sansinena II 13 
SS Arco Alaska 2 


Peggy Jo 
Katrina EM 4 
Bountiful l 
Windrunner 
Dawn 

Bering 
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MARINE WEATHER REVIEW 


become available. 


The Smooth Log (complete with cyclone tracks, climatological data from U.S. Ocean Buoys, and gale and 
wave tables) is a definitive report on average monthly weather systems, the primary storms which affected 
marine areas, and late-reported ship casualties for 2 mo. 
weather for 2 more recent months, prepared as soon as the necessary meteorological analyses and other data 


For both Smooth and Rough Logs, storms are discussed during the month in which they 
first developed. Unless stated otherwise, all winds are sustained winds and not wind gusts. 


The Rough Log is a preliminary account of the 


Smooth Log, North 


MOOTH LOG, NOVEMBER 1980--The extratrop- 
ical traffic across the North Atlantic was light this 
month, Several of the storms were very large. The 
primary storm track was across the Great Lakes; it 
was joined by a secondary track east of Nova Scotia 
off the East Coast. The track then continued to the 
Faeroe Islands. There was a cluster of storm paths 
over Canada north of latitude 55°N, but they remained 
over that area with one exception. Another primary 
track originated west of Portugal and extended east- 
ward across the northern Mediterranean Sea. These 
paths were quite different from climatology. 

The major sea-level pressure feature was the dis- 
placed 1002-mb Icelandic Low. It was centered near 
47°N, 42°W, about 1,000 mi southwest of its usual posi- 
tion. There was a 1003-mb Low center north of the 
White Sea and a 1008-mb center over the northeastern 
edge of Hudson Bay. The Azores High was 1021 mb 
near 29°N, 23°W, about 500 mi southeast of its usual 
location (fig. 32 ). 

The displacement of the Icelandic Low resulted in 
a large negative anomaly of 14 mb centered near 43°N, 
40°W. A minus 11 mb anomaly was located over nor- 
thern U.S.S.R. The mean pressure over Iceland was 
10 mb higher than normal. 

The flow at 700 mb was zonal from the eastern 
United States to about longitude 40°W, where it turned 
northeastward in the higher latitudes in response to a 
ridge off the European coast. South of latitude 40°N, 
it remained zonal with slight waving across the Medi- 
terranean. 

Jeanne and Karl were rare November hurricanes. 
Since 1930, there have been only seven other hurri- 
canes during this month and never more than one. 


Extratropical Cyclones--The first significant storm of 
the month was short-lived. A report by the RODIN at 
1200 on the 3d helped analyze a new LOW in a sharpen- 
ing trough. The LOW raced northeastward while deep- 
ening and was near 51°N, 33°W, by 1200 on the 4th. A 
large HIGH blocked further eastward movement and 
tightened the gradient in the eastern circulation. The 
CARCHESTER (49°N, 24°W) had 30-ft swells and the 
MIROSLAWIEC (42°N, 24°W) had 54-kn winds. Ships 
on the west side had winds in the 40-kn category. The 
LOW was north of OWS Charlie on the 5th, leaving 47- 
kn winds and 21-ft seas behind. The FRANK SCHROE- 
DER (42°N, 36°W) was sailing into 30-ft waves all day. 
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Figure 32.--Mean sea-level pressure. 


Many ships had waves over 20 ft. The storm was gone 
on the 6th. 
This storm originated as a frontal wave on the 7th. 
A ship at the front found confused, 20-ft waves. 
The Greek ore carrier DAPO ALECOS sustained wea- 
ther damage and had to be put aground at Mooring Cove, 
Newfoundland. By 1200 on the 8th the storm had de- 
veloped a good circulation around the center. The ER- 
LANGEN EXPRESS (42°N, 34°W), 400 mi southeast of 
the center, had 58-kn winds with 33-ft waves. The 
CARCHESTER, 500 mi south of the center, had 60-kn 
winds with 49-ft waves on her starboard bow. The 
SEA-LAND PACER suffered only 50 kn and 20-ft waves. 
This luck did not hold as the waves were 30 ft on the 
9th. The storm was weakening on the 10th, but a ship 
had 52-kn winds immediately west of the center. 

On the 12th the storm moved along the north coast 
of Spain. A ship off Portugal had 47-kn winds. The 
LOW moved across Sardegna on the 13th. There were 


some gales south of France, but they dissipated on the 
14th. 


A storm was moving across the Great Lakes on the 9th. 
The J.A.W. IGLEHART had 44-kn winds on Lake Huron. 
By the 10th a wave had formed on the front over Long 
Island. By 0000 on the 11th it had absorbed the original 
storm and vastly expanded with accompanying gales. At 
1200 on the 11th the storm was 976 mb near 43°N, 52°W, 
Ships were reporting 40- to 50-kn 


with two centers. 
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winds with waves up to 25 ft in the southwest quadrant. 
The SEA-LAND GALLOWAY was near the occlusion 
east of the LOW with southerly 40-kn winds and 33-ft 
swell waves. On the 12th the MIROSLAWIEC (35°N, 
60°W) again had over 50-kn winds and 33-ft waves. On 
the 1200 scan there were many 40- to 55-kn wind re- 
ports with high seas. The highest was 39 ft. The KING 
WILLIAM among others was having a bad time on the 
13th with winds near 60 kn and waves up to 33 ft. The 
BAKKAFOSS, north of the center at 57°N, 45°W, battled 
60-kn northeasterly winds, but as usual the Icelandic 
ship did not report waves. By the 14th another center 
formed east of the main 972-mb center. The storm 
was weakening with mostly gales reported. The new 
center brought gales to the North Sea. The AMERICAN 
ACE was about 600 mi southwest of the original center, 
on the 15th, with 55-kn winds. 

On the 16th a frontal wave came out of the south 
and passed east of the main center. The VIKING BUL- 
KER south of the two centers had 45-kn winds and 25-ft 
waves. On the 17th the two LOWs came under the in- 
fluence of zonal flow and raced off to the east. OWS 
Romeo had 30-ft waves. As the storm moved over Scot- 
land, the North Sea was subjected to gales. The storm 
stalled over the Gulf of Finland on the 19th. 


This LOW formed in the wake of the storm above with 
the combination of a frontal wave and a weak LOW ear- 
ly on the 17th. By 0000 on the 18th the central pres- 
sure had plunged to 970 mb near 48°N, 44°W. The SEA- 
LAND PRODUCER, 500 mi south of the LOW, found 55- 
kn winds with 36-ft waves. The APOLLONIA (47°N, 
48°W) had 983 mb with 55-kn winds. By 1200 the chart 
was saturated with winds over 40 kn. The highest on 
the radio printout was 68 kn near 40°N, 30°W, by the 
MANISTEE. The German ship DILZ had 39-ft seas. The 
high winds and waves continued as the central pressure 
dropped to 960-mb at 1800 on the 18th. On the 19th the 
MAIRANGI BAY found 49-ft swells near 41°N, 36°W. 
Another strong storm was following this one, which 
was weakening as it separated from the outflow of the 
primary upper air LOW. There were again high winds 
around the United Kingdom as the storm sped eastward. 


Cape Hatteras makes another contribution. This storm 
traveled along the East Coast on the 18th and deepened 
gradually. Gales had already started by 0000 on the 
19th. By 1200 the storm was 968 mb less than 100 mi 
northeast of Sable Island (fig. 33). The GREEN ISLAND 
had 50-kn winds very near the cold front 600 mi south 
of the center. At 1200 on the 20th the storm was 956 
mb near 49°N, 47°W. SEDCO 


Figure 33.--The barogram from the AMERICAN AL- 
LIANCE. 


and the ERLANGEN EXPRESS (50°N, 49°W) was 17 mb 
west of the center with 60-kn winds and 39-ft waves. 
There were several reports of winds over 50 kn and 
waves over 30 ft. The ASPEN CARRIER (5, 352 tons) 
radioed that she encountered heavy weather in latitude 
41.9°N, 46°W. Derricks and hatches were damaged 
and a truck was lost overboard with others damaged. 

This storm combined with the circulation of the 
prior storm covered most of the ocean north of lati- 
tude 35°N with severe weather. On the 21st the 
AMERICAN ACCORD and SEA-LAND PRODUCER 
both had waves over 30 ft. Strong winds and high 
waves continued into the 22d when the storm started 
relaxing and was only a trough by the 23d. Another 
had already come off the East Coast. 


An inverted trough off Florida gave birth to this LOW. 
The storm was 984 mb west of Cape Cod at 1200 on 
the 22d. The VC96 at 43°N, 65°W, had easterly 64-kn 
winds. Others to the south had 50 kn. The SEA- 
LAND PRODUCER had passed very near the center of 
this storm and at 1800 was in the northwest circulation 
with 78-kn winds and 65-ft waves. Twenty-four 
hours later at 1200 on the 23d the LOW was 968 mb 
near 39°N, 55°W. A German ship near 38°N, 63°W, re- 
ported 49-ft swells. The DEL VALLE very near the 
same location reported 69-kn northerly winds and 39- 
ft waves. 

This storm was traveling slightly south of east, not 
the usual path. Winds of 50 kn and waves higher than 
25 ft continued. The MONTFORT (30°N, 45°W) had 66- 
kn winds with 30-ft swells and the AMERICAN LEGEND 
(37°N, 60°W) suffered with 45-kn winds driving 26-ft 
seas and 33-ft swells. On the 25th the higher winds 
were running from 40 to 55 kn and the waves to over 38 
ft. The 16,984-ton KAPETAN GEORGIS (31.5°N, 

56. 7°W) sustained dangerous weather damage by giant 
waves. 

Now for a significant reverse of the usual. Many 
tropical storms turn extratropical as they travel north- 
ward. This extratropical storm became tropical and 
was labeled hurricane Karl at 1600 on the 25th. From 
the weather reports it appeared that many ships had re- 
routed away from the storm by this time. On the 26th 
the reports were in the gale range with waves of about 
20 ft. The SEA~-LAND CONSUMER (40°N, 33°W) had 
30-ft swells from the southeast. The storm started to 
fall apart on the 27th and had dissipated by the 28th, as 
yet another strong extratropical storm moved south- 
eastward. 


As a front moved over the U.S. East Coast on the 25th, 
a wave formed near Cape Cod. Ships along the coast 
were finding 40- to 45-kn winds. On the 27th the outer 
circulation enveloped both this storm and Karl. A 
Netherlands Antilles ship PJ YS near 37°N, 59°W, cal- 
led the winds 63 kn and the waves 46 ft among other 
things. The ROS CASTLE (36°N, 56°W) found the winds 
to be 60 kn and the waves 41 ft. She had waves over 25 
ft into the 29th. At 0000 on the 28th the ANCO PRIN- 
CESS near 34°N, 50°W, about 400 mi south-southwest 
of the 986-mb center found the winds to be 70 kn and the 
waves 26 ft. On the 29th the winds were generally be- 
low 50 kn and the highest waves 25 ft, but the MEONIA 
measured 58 kn with waves of 26 ft. On the 30th the 
JOULE (50°N, 28°W) found 39-ft southeasterly swell 
waves. Later in the day the storm started falling apart 
and was gone by the 3d. 
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Tropical Cyclones--A report on tropical cyclones dur- 
ing 1980 may be found on page 79 of the March-April 
1981 issue. 


Casualties--The Danish schooner CREOLE arrived 
Las Palmas on the 5th with weather damage. The 500- 
ton German coaster KAAKSBURG was blown aground 
(cover) on the Isle of Fundy on the 5th. All seven 
aboard jumped to the rocky beach. The SIBA EDOLO 
and the FAITH SULTAN collided in fog in the Bosporus 
Sea on the 8th. The DAPO ALECOS was beached at 
Mooring Cove, Newfoundland, on the 8th after heavy 
weather damage. The 138-ton Turkish UZ RUZGOR 
grounded on the 10th due to bad weather. The CITY OF 
LEEDS grounded while at anchor at Antalya during a 
storm. 

The tanker LUCOR MANOR collided with the barge 
ES-CHRI-JU while maneuvering in the port of Antwerp 
in dense fog on the 10th. The barges TOSCANA and 
CLOTAIRE were also involved. The INDIAN VALOUR 
had to put back to Liverpool on the 15th due to storm 
damage. The Italian livestock carrier PEZZATA ROS- 
SA and the YEOTA E, collided on the 17th in fog off the 
Turkish coast. The DOPAS dragged anchor in high 
winds at East Mersa on the 17th. She refloated on high 
tide. 

The JOANNIS MARTINOS arrived Piraeus on the 22d 
after having lost 100 small containers from the deck 
during heavy weather off Malta. The Libyan EBN MA- 
GID sustained heavy weather damage off France on the 
21st. The CASTOR 1 broke down near 50.5°N, 04. 8°W, 
in gales. The crew of 12 was evacuated by helicopter. 
She dragged anchor and wrecked near Tintagel Head. On 
the 28th the British DARNIA was struck by a huge wave 
off Lock Ryan and developed a 6° list when vehicles 
shifted. The crew of 15 was rescued from the British 
ST. IRENE in gale-force winds 18 mi off the Nether- 
lands. 

The 1,594-ton British HARP sank after taking on 
water in bad weather anda subsequent fire near 35. 1°S, 
54.7°W. Five crewmen were missing. 


MOOTH LOG, DECEMBER 1980--The storms favored 

the area within 600 mi of the East Coast then north- 
eastward toward Iceland. The tracks became more dif- 
fuse over the central ocean as the storms approached 
northern Europe. There were several strong storms 
over the Mediterranean Sea. The usual primary path 
over the Great Lakes could only be considered second- 
ary, and the climatic track into Baffin Bay was not 
present. 

There were major differences in the mean sea-level 
pressure and climatology. The Icelandic Low had two 
centers, the primary one was 993 mb west of Bodo, 
Norway. The other center was 998 mb near Keflavik. 
Climatology indicates two centers with the deeper one 
near 62°N, 30°W, and the second center near 68°N and 
Greenwich. The Azores High was 1030 mb near 40°N, 
18°W, verses 1021 mb over the long term and 500 mi 
to the southwest. The more intense pressure centers 
produced a tighter gradient which indicates stronger 
storms than usual (fig. 34). 

The strongest anomaly over the primary shipping 
lanes was plus 12 mb near Cape Finisterre. This 
large area dominated the area between 20°N and 60°N 
and Europe to 50°W. The largest negative anomaly 


MEAN MONTHLY SEA LEVEL 


SSURE DEC. 980: 


Figure 34. Mean sea-level pressure. 


was over the Barents Sea east of Murmansk. 

There was an upper air LOW over Baffin Island to 
match climatology, but the lowest height center was 
north of Nordkapp. The climatic averages do not in- 
dicate this circulation. The upper air High was many 
miles northeast of its usual position and more intense. 
A trough paralleled the East Coast. In general, the 
flow was from the southwest over the primary shipping 
lanes. 


Extratropical Cyclones--The eastern slopes of the 
Rocky Mountains produced this storm. On the 2d the 
storm was passing over the Great Lakes. There were 
gale and storm warnings posted for most of the lakes. 
There were also lake-shore flood and erosion warnings 
for the south shores of Lakes Erie and Ontario. Nor- 
therly winds gusting above 50 mi/h were howling off the 
Lakes. Gale warnings were still posted on the 3d with 
Chesapeake and Delaware Bays added. Storm warnings 
were issued for the Atlantic coast. On the 3d the storm 
was centered over New England. The BALTIMORE 
TRADER, about 200 mi off Norfolk, had 50-kn winds 
on the 3d and 4th with waves increasing from 20 to 

30 ft. A report from a Canadian vessel north of Sa- 
ble Island at 0000 on the 4th indicated 55-kn south- 
easterly winds and 25-ft seas. At 1800 three ships 
including the NANT reported 50- to 60-kn winds and 
waves to 31 ft off the Virginia to New Jersey coast. 
On the 5th the storm had two centers. At 0000 on 
the 6th the LOW was 986 mb near 44°N, 58°W. Be- 
tween 1200 on the 5th and 0000 on the 6th there 
were three extreme wind reports: STRATHEDEN (41°N, 
62°W), 74 kn; ST LAWRENCE NAVIGATOR (49°N, 
68°W), 72 kn; and the EASTERN SNELL (49°N, 64°W), 
88 kn. 

The storm's gradient loosened on the 6th, and ano- 
ther center formed in the trough to the south. This 
center moved in a more easterly direction. Late on 
the 8th the AMERICAN ACCORD (47°N, 28°W) found 45- 
kn gales and 23-ft seas. The BORGNES found 53-kn 
winds and 26-ft waves on the 9th near 46°N, 23°W. The 
eastern edge of the storm was affecting the North Sea, 
where several observers found winds near 50 kn. The 
storm died on the 11th southwest of Iceland. 


This storm came out of Quebec north of Sept-Iles. At 
1200 on the 12th the storm was centered midway be- 
tween Kap Farvel and Trinity Bay. Three platforms 
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near 47°N, 50°W, had 50-kn winds. The ANTON DOH- 
RN near Kap Farvel found 48 kn and 20-ft seas. This 
storm was overtaking another, which was absorbed on 
the 13th. The gradient was tightening and at 1800 OWS 
Lima had 45-kn winds. At 0000 on the 14th OWS Char- 
lie was fighting 52-kn winds and 26-ft waves. By 0600 
the waves were 30 ft. The AMERICAN ALLIANCE 
(51°N, 25°W) found 45-kn winds. 

On the 14th the storm split into two centers with the 
eastern one surviving. At 1800 the AMERICAN ALLI- 
ANCE reported 50-kn winds and 33-ft swells. The WI- 
DAR near 51°N, 20°W, had winds of 60 kn and 30-ft 
waves. Meantime, yet another LOW had formed over 
Scotland and was bringing winds up to 65 kn and waves 
up to 36 ft to the North Sea on the 15th. The second 
LOW died out as the third one continued as a strong 
storm over Scandinavia. 


The area north of Montreal produced this LOW. It 
moved south of a LOW that was over the Labrador Sea 
on the 15th. The J. LOUIS had 45-kn winds and 28-ft 
waves at48°N,61°W. The DART CANADA was south of 
Cape Race on the 16th with 57-kn winds and 23-ft waves. 
Several other ships had winds near 50 kn. Charlie 

had swell waves up to 33 ft. By 0000 on the 17th the 
storm had consolidated with two other LOWs and was 
960 mb west of Keflavik. At this time the SEPIA was 
south of the city with 60-kn winds and 28-ft swells, 
while Charlie had 36 ft and Lima 28 ft. At 1200 the 
FEDERAL HUDSON (60°N, 23°W) reported 46-ft waves. 
The English ship GTOT reported 39-ft swells. A ship 
with the call letters 9VUR was in the North Sea and re- 
ported winds of 74 and 72 kn on two consecutive obser- 
vations and then 64 kn. Lima was still having 33-ft 
swells into the 18th. The storm was approaching Nord- 
kapp on the 19th and weakening, but its effect was still 
being felt far to the south by the POSSEHL, north of the 
Canary Islands, where she found 38-ft swell waves from 
the north. 


There was a complicated low-pressure system off the 
U.S. East Coast on the 16th. One of several LOWs 
was off Cape May. It traveled northeastward and de- 
veloped an elongated circulation off the coast. Waves 
formed on the front and tended to keep the windspeed 
down. At 1200 on the 18th the 976-mb storm was 300 
mi south of Kap Farvel. A ship in the warm sector 
near 48°N, 38°W, had 33-ft swells. By 0000 on the 
19th, the storm was 966 mb. Charlie was about 300 
mi to the south and measured 50-kn winds, 26-ft 

seas, and 33-ft swells. The front was slightly west of 
Lima with 45-kn winds. The MONSOON was north of 
Romeo and both had waves of 20 ft. At 1200 the storm 
was at 59°N, 19°W. The AMERICAN ACCORD (46°N, 
31°W) was 900 mi southwest of the center, south of 
the front, with 48-kn winds and swells of 41 ft. The 
CARCHESTER (46°N, 35°W) only a few miles away re- 
ported 45-kn winds with 39-ft waves. The storm was 
about 100 mi north of Lima, who had 30-ft swells. Two 
ships had 60-kn winds. On the 20th the C.P, DISCOV- 
ERER (52°N, 21°W) had 57-kn winds with 20-ft waves. 
Ships reported waves up to 30 ft south of Ireland. On 
the 21st the storm was over Denmark and loosing its 
potential. 


This innocuous little cyclone was first found over the 
St. Lawrence River on the 19th. It was 972 mb 24 hr 


later over the Labrador Sea. Two ships were hit by 
45-kn winds. By 0000 on the 21st the storm had raced 
to 60°N, 33°W. Kap Farvel measured 40-kn winds, 
while Charlie had 45 kn and 21-ft seas. The SEPIA 
(54°N, 41°W) reported 68-kn winds with 30-ft seas and 
39-ft swells. 

The storm suddenly slowed its forward plunge be- 
tween 0000 and 1200. At 0600 the wind report from 
the SEPIA read 136 kn, but this was probably an en- 
coding problem and should have been 70 kn. The 
swell waves converted to 61 ft. This would probably 
have been considered transmission or coding also, but 
at 1200 the FEDERAL HUDSON (56°N, 40°W) reported 
56-ft seas and swells. At this time the SEPIA report- 
ed 81 kn, 23-ft seas, and 39-ft swells. The LINDA 
DAN (59°N, 44°W) had 52-kn winds and 36-ft waves. 

On the 22d the SEPIA's winds and waves had decreased 
to 60 kn and 23 ft. 

The storm stalled near the west coast of Iceland on 
the 22d until dissipating on the 23d. Strong gales and 
waves up to 20 ft continued as other low centers con- 
tinued to support the circulation. The TFL EXPRESS 
measured 65-kn winds at 1900 on the 22d and 0600 on 
the 23d east of Trinity Bay. On the 24th OWS Lima 
measured 50 kn blowing 23-ft seas. A frontal wave 
swept past Denmark and 10,000 trees were uprooted. 
One-third of the houses in northwest Jutland were dam- 
aged. Two fishermen drowned and a ferry with 53 pas- 
sengers ran aground. 


On the day before Christmas there were two small 
LOWs off the East Coast, another south of Lake Erie, 
and another over Quebec. A very large 1047-mb 

HIGH was centered over Nebraska. By Christmas Day 
the Quebec LOW had moved southeastward to slightly 
north of Anticosti Island. Winds gusted to 60 kn in 
Hampton Roads on Christmas Day as the system 
strengthened after passage of the front. Three empty 
colliers collided. The ESSI CAMILLA dragged anchor 
and drifted against the MERCEDES MARIA, and both 
vessels drifted about 5 mi and struck the NAIAD. At 
the time there were more than 100 colliers in Hampton 
Roads. Yet another LOW had formed over the Labrador 
Sea. This last LOW consolidated the circulation. There 
were some gales and waves of 15 to 25 ft south of the 
front, but the ADM. WM. M. CALLAGHAN found 55- 
kn winds and 23-ft seas, and the BUILDER found 45- 
kn winds and 25-ft seas near 51°N, 56°W. By 1200 on 
the 26th this LOW was 960 mb east of Cape Chidley. 
The MEEREKATZE (60°N, 48°W) had 54 kn and the 
ZAPA (47°N, 48°W) 64 kn. The MONSOON (50°N, 41°W) 
had 28-ft waves. In the southwesterly flow southeast 
of the front many ships found 20- to 25-ft waves. On 
the 27th at 0000 the 958-mb LOW was very near God- 
thab, Greenland, which measured 50-kn winds. A 
small 968-mb indentation was found on the east coast 
of Greenland near Angmagssalik. By 0600 it appeared 
the main low-pressure center had jumped across the 
ice cap to the east coast LOW, now 958 mb. The wea- 
ther station on the icecap near 65°N had 60-kn winds. 
Many ships in the area of the storm between 55° and 
65°N and west of 15°W were reporting winds over 51 
kn, The ENGEY (64°N, 27°W) had winds as high as 68 
kn. Most were not reporting waves, but the GRON- * 
LAND (60°N, 22°W) had 33 ft. They increased to 36 

ft with 60-kn winds on the 28th. Late that day the 
LOW was centered near 75°N, 0°W, at 944 mb. Plat- 
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Figure 35.--High waves combined with high tides wash at the foundations of beach homes. 
aged and several destroyed. Star News Photo by J. Nesbitt. 


Many were dam- 


forms in the northern North Sea had winds of 50 kn. 
It is doubtful there were any ships in the area. Mean- 
while, another LOW had formed over Greenland's 
east coast near 68°N by the 29th. The icecap was 
again getting 60-kn winds; no waves were reported. 
The GRONLAND (60°N, 26°W) now had 26-ft seas and 
Lima 23 ft. The reporter GZOQ (60°N, 0.6°W) had 
60 kn and 33 ft. Another LOW was moving past Kap 
Farvel holding the strong westerly flow across the wa- 
ter north of 50°N latitude. This LOW raced eastward 
across Iceland, again bringing severe weather to that 
part of the northern ocean. 


On the 26th a high-pressure cell moved off the East 
Coast near Norfolk. This brought easterly winds to 
the coast south of there. On the 27th another HIGH 
was pushing eastward across southern Canada and re- 
inforced the first HIGH continuing the easterly winds. 
At the same time a LOW developed off Jacksonviile, 
Fla., in an inverted trough. This intensified the east- 
erly winds along the Carolina coasts. Wind-driven 
waves on top of high tides caused heavy damage to bea- 


ches, piers, and beach homes (fig. 35). Carolina 
Beach and Wrightsville Beach north of Cape Fear were 
particularly hard hit with several piers and many 
homes extensively damaged. Up to 3 in of rain fell in 
the area contributing to erosion problems. The LOW 
remained stationary south of Cape Fear for about 48 
hr. The HIGH was southeast of Newfoundland on the 
=o easing the gradient and the force of the easterly 
w 


Monster of the Month (North Atlantic)--This was the 
same type storm that struck the Carolina coast, de- 
scribed above, and occurred at the same time. It 
was the result of a high-pressure system that moved 
eastward across the Atlantic paralleling latitude 40°N. 
At 0000 on the 27th it was 1052 mb near 43°N, 22°W, 
or about 600 mi west of Cape Finisterre. On that 
analysis a LOW had formed over Italy increasing the 
gradient over the western Mediterranean. Later in 
the day another LOW formed over southern France, 
further increasing the pressure gradient. This LOW 
moved southward toward Constantine, Algeria. 
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Winds gusting to 70 kn and waves of 25 ft hit the 
Algerian coast. The ports of Oran, Arzew, Ghaza- 
ouet, and Benisaf were particularly hard hit. In Ben- 
isaf 22 trawlers were sunk. At Oran five freighters 
were sunk and many aground and badly damaged. One 
report said 20 ships were sunk or badly damaged. Tor- 
rential rains with snow accompanied the winds. Sev- 
eral people were killed. Piers, breakwaters, and 
harbor walls were severely damaged. 

The eastern coast of Spain was hit by 60-kn winds 
and 20-ft waves. It appeared more people were killed 
in Spain than Algeria. On Majorca the waves rea- 
ched 36 ft, destroying many yachts and boats. The 
orange crop at Valencia was badly damaged. 

Some of the ships that were affected by the storm, 
in no particular order, included the JUAN A, LAVAL- 
LEJA, MAMMOTH SCAN, GOLDEN STAR, FINNTRA- 
DER, HUELVA, JACOB BECKER, CHERCHELL, TE- 
BESSA, KAPETAN MARKOS, OUED SOUF, SIVIGLIA, 
BASTABALES, BENI SAF, SARONIC SKY, CONSTAN- 
TINOS, GOGO RAMBLER, IBN ROCHD, ALGERIA, 
SAM ALEX, INDIAN SECURITY, FAMILY DELTA, 
VOMAR, BERYTE, ANNA, GIANNIS XILAS, BELAH- 
CEL BOUZEGZA, and the AL SOLAIBIAH. 

The LOW crossed the Algerian coast at 0600 on the 
28th and stalled near 32°N. The HIGH moved over 
France at 1042 mb on the 29th. It moved to longitude 
10°E before retreating westward on the 3lst. The LOW 
disappeared late on the 31st as the HIGH joined with 
another approaching from the west. The pressure gra- 
dient, winds, and waves were now normal. 


Casualties--As if the above were not enough, there 
were many more this month. Fog was not much of a 
problem. The DEVALI I and MARSHINA G. collided 

in fog on the 2d near Louisiana. The ferry PRINSES- 
SAN DESIREE and STENA TIMER collided near Gothen- 
burg on the 11th. The CHALLENGER, MARACAIBO, 
and SANKO MAPLE suffered unspecified damage. On 


the 3d the HANSEAT, LACKENBY, and NORWEGIAN 
CHALLENGER had weather damage near England. The 
tanker ASTORIA arrived St. Michael's on the 4th with 
damage. The MIRANDA grounded in the Weser River, 
and on the other side of the ocean the dredger SUSANA 
sank off Coatzacoalcos. In the Mediterranean the 
AFOVOS, AGIP MILANO, MARK IV, and STARMAN 
AMERICA had weather problems. The HALLFAX had 
weather problems off Gaspe in 50-kn winds and part of 
the crew was evacuated by helicopter. 

The weather over the eastern Mediterranean con- 
tinued to plague ships from the 7th to the 10th. The 
ANGELKKI Z lost control off the Albanian coast. The 
GEORGIOS D., OSWEGO CONCORD, and VOSGES had 
weather problems. The TENIA II anchored off Turkey 
to inspect their cargo after heavy weather in the Black 
Sea and stranded in strong northerly winds. On the 
11th the barges TRINACRIA PRIMO and TRINACRIA 
SECONDO sank on the Israel coast during a storm. 
That same day the LOUCY sank off Karpathos Island. 
The crew of 14 was rescued by helicopter. The bulk- 
carrier D.G. KEER sank near Santa Marta Island due 
to leakage in bad weather while being towed. 

The CON ZELO struck a quay at Treport. The 
SAUDI INDEPENDENCE drifted into the WILD FLA- 
MINGO at Bremerhaven in high winds on the 17th. The 
JUNIPER sustained heavy weather damage on the 19th 
enroute to Marseilles. The ANNA DRENT lost con- 
tainers overboard off Greece on the 19th in heavy wea- 
ther. The DOMINION UNITY and GIANNAKIS collided 
during bad weather on the 19th at Perama. 

The T.R. MCLAGAN and H.M, GRIFFITH suffered 
damage when they brushed in ice in Quebec harbor on 
the 22d. The LAKESHELL grounded on Telegraph Rock 
in near gale-force winds and heavy ice. The CHAR- 
LOTTE MAERSK arrived Savannah on the 23d with dam- 
age to containers. The SUNNY BETTINA lost steel 
pipes overboard off Brest on the 27th in adverse wea- 
ther. The JEANNIE dragged her anchors in severe 
winds at Narvik and collided with the FIRST VENTURE 
on the 28th. The LAGO LLANQUIHUE reported wea- 
ther damage on the 30th. The ASEAN KNOWLEDGE 
under tow to Baltimore by the HEIDE MORAN was hove 
to on the 30th in gales and heavy seas on the 29th and 
30th. 

Some late casualties. The Cypriot SUN RISE ran 
aground after taking on water in heavy weather on the 
5th near 37°N, 09°E. She broke in two and sank. One 
crewman was missing. The OCEAN CHAMPION sank 
near 31.6°N, 32.4°E, on the 11th after the towline 
broke in heavy weather. The crew was rescued by 
helicopter. 

The SWEDE TONIA encountered heavy weather off 
South Africa on the 21st, 23d, and 24th. 


Smooth Log, North Pacific Weather 
November and December 1980 


MOOTH LOG, NOVEMBER 1980--The primary storm 

path originated in the proper place this month, over 
Sakhalin Island, but it tracked due east instead of north- 
eastward as climatology dictates. A secondary track 
started off Japan and joined the primary one as it moved 


into the Gulf of Alaska. Another track began 600 mi 
south of Dutch Harbor and moved into the lower Gulf of 
Alaska. 

The sea-level pressure pattern closely resembled 
climatology. The Aleutian Low was 995 mb about 100 
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mi south of Kodiak Island. A second 999-mb Low was 
on 180° near 55°N. The climatic normal shows three 
Lows along latitude 53°N of 1001 and 1002 mb. The Pa- 
cific High was 1024 mb near 32°N, 133°W, about 500 mi 
east of its usual position and 4 mb higher in pressure 
(fig. 36). 
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Figure 36.--Mean sea-level pressure. 


The anomalies were relatively small. There were 
two minus 8-mb centers, one near Anchorage and the 
other over the northern Sea of Okhotsk. There was a 
small plus 4-mb anomaly center west of San Francisco. 
Also, there was a large positive anomaly area with a 
13-mb center near 85°N, 170°W, over the Arctic Ocean. 

The upper air flow was primarily zonal over water, 
except for a trough approximating 160°W and a ridge 
over the Rocky Mountains. 

Typhoon Dinah roamed the western ocean, 


Extratropical Cyclones--The first storm of the month 
came out of a sharp trough east of Japan. The first 
strong winds were 50 kn with waves of 28 ft reported 
by the OSLO VENTURE (35°N, 156°E) about 500 mi 
southwest of the center. By 0000 on the 5th the storm 
was 972 mb near 41°N, 177°W. Several ships reported 
gales, and the ATLANTIC PIONEER (38°N, 176°W) had 
55-kn winds. The ARILD MAERSK (35°N, 169°W) was 
pounded by 39-ft swell waves, and the FRIENDSHIP at 
41°N, 166°W, had 60-kn winds and 33-ft waves which 
continued into the 6th. The next day the central pres- 
sure was 964mb. The PRESIDENT POLK (43°N, 158°W) 
had 45-kn winds, as did the NEPTUNE DIAMOND (46°N, 
164°W) with 30-ft waves. Another ship had 52 kn. On 
the 7th the MEIHOU MARU, 250 mi south of the center, 
found 33-ft swell waves. A second center to the north- 
east had formed at this time, and by 1200 it dominated 
the circulation. At 0100 the LNG AQUARIUS logged a 
special observation of 60-kn winds and 30-ft waves. 


with only gales of 35 kn or less, but the storm propa- 
gated swells up to 44 ft on the 7th and 8th. There were 
mostly only gales at this time, and this is what the 
NEPTUNE AMBER measured in the Gulf of Alaska 
(53°N, 143°W), but again the swell waves were 39 ft. 
The storm moved across the mountains into interior 


Monster of the Month--This frontal wave formed on 


a front out of a LOW that moved out of Asia. By 
1200 on the 8th the two LOWs had combined. At 
0000 on the 9th the storm was 966 mb. The circu- 
lation covered half of the ocean north of 40°N. The 
EASTERN HOPE at 47°N, 172°E, near the point of 
occlusion had 45-kn winds and 30-ft waves. The 
PRESIDENT KENNEDY (43°N, 149°E) found 47 kn 
and 23 ft. At 1200 the storm was 947 mb as measured 
by Ostrov Beringa. At 2100 the IKAN KERISI (52°N, 
166°E) found 65-kn winds that increased to 70 kn on 

the 10th. The 0000 scan of the 10th had a Soviet 
ship near 52°N, 165°E, with 62-kn winds and 30- 

ft waves and the GRAND GLOBE (53°N, 168°E) with 60- 
kn winds and seas and swells of code 40 (66 ft). This 
could have been a transmission error, but the ALASKA 
MARU nearby at 52°N, 170°E, reported 66-ft swell 
waves. Except for the 0300/10 observation when she 
reported 23-ft swell waves, it appears she had at least 
49-ft swell waves through 0600 on the 11th. Her winds 
were at least 50 kn through 1200 on the 10th. She ex- 
perienced considerable damage including a 20-m crack 
near the bow and about 60 containers damaged; about $1 
million damage. She spent 10 days in a shipyard. The 
23,578-ton container vessel has been on this Pacific 
route since 1973. She is a highly valued reporter (fig. 37), 
both accurate and reliable. Thanks. The SEKISHU 
MARU (46°N, 176°W), 600 mi south-southeast of the 
958-mb center, had 64-kn winds and 33-ft seas on her 
stern. The HIRO MARU (51°N, 169°E) had 34-ft waves. 
By 1200 they were only 33 ft. 


The BLESS RIVER was far south near latitude 38°N 
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Figure 37.--Selected observations that were transmitted by radio by the ALASKA MARU. 
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The storm quieted on the 12th as a LOW on the peri- 
phery moved into the Gulf of Alaska, and yet another 
approached from the west along latitude 49°N. By the 
14th the original LOW had disappeared. On the 12th 
and 13th the PRESIDENT TYLER was in the middle of 
a HIGH over the central ocean (36°N, 180°) with swell 
waves up to 34 ft that were propagated by this storm. 


A LOW moved eastward from Korea on the 12th. On 
the 13th ships near Japan were finding winds near 

40 kn. On the 14th the POLAR ALASKA measured 43- 
kn winds. The LOW was 970 mb over the west coast 
of Kamchatka on the 15th. Another weak center was 
found near 45°N that day. The NEPTUNE AMBER at 
42°N, 155°E, measured 45-kn winds with 49-ft seas 
and 66-ft swells. AshipofSingapore registry at 41°N, 
154°E, reported 70-kn winds and 33-ft swells behind 
the trough on the 15th. On the 16th there were reports 
of measured winds up to 46 kn. The EASTERN WORLD 
reported 45 kn with 41-ft swells. At 0000 on the 17th 
the 972-mb storm was near Umnak Island. The TOY- 
OTA MARU No. 10 was near 48°N, 171°W, with 66- 
kn winds, 30-ft seas, and 39-ft swells. At 0600 the 
winds had decreased to 50 kn, but the waves remained 
the same. When the 18th rolled around the NEWARK 
(55°N, 139°W) had 45-kn winds and the PRINCE WIL- 
LIAM SOUND (54°N, 136°W) had 47-kn winds with 16- 
ft waves. Other ships south of the storm were experi- 
encing 20- to 25-ft waves. Gales continued into the 19th 
as the storm moved ashore near Valdez. 


This storm originated as a frontal wave about halfway 
between Hawaii and Kodiak. It raced northward. By 
1200 on the 15th there were three centers over the 

Gulf of Alaska with a tight gradient between them and 
the coast. The OCEANOGRAPHER (50°N, 140°W) mea- 
sured 52-kn winds and 16-ft waves. The WMCV (53°N, 
138°W) had 50 kn and 17-ft seas. By 0000 on the 16th 
the WNFL and WMCV were reporting 60-kn winds. The 
PRINCE WILLIAM SOUND measured 80-kn winds and 
came in with the wave honors of 49 ft near 58°N, 145°W. 
The ARCO SAG RIVER had 39-ft waves near 56°N, 
142°W, and the PHILADELPHIA was only a foot behind 
with 38 ft near 56°N, 142°W. The LOW was inland on 
the 17th and of no consequence. 


This storm came off the Asian mainland on the 20th. 

It was already well organized as it passed over Sakha- 
lin Island. As it passed over the Kurile Islands early 
on the 20th, a Soviet ship radioed winds of 62 kn and 
seas of 26 ft. On the 22d the CHIKURU MARU (46°N, 
164°E) had 61-kn winds and 26-ft waves. The STREAM 
HAWSER (48°N, 160°E) reported 49-kn winds and 43-ft 
seas. Several other ships reported waves near 25 ft. 
On the 24th a small LOW and trough were rotating 
around the circulation. The HONSHU GLORIA (47°N, 
172°W) reported 52-ft. waves on the west side of the 
trough. Later in the day the storm weakened as it 
moved up the Alaska Peninsula. A few gales were 
still being reported. 


A weak LOW was discovered over midocean on the 25th. 
It moved eastward rapidly. On the 26th there were two 
centers, and the storm was growing. There were some 
gale reports. Later in the day the weather became 
more severe. The AMERICA SUN and another ship 
near 57°N, 142°W, had winds above 50 kn and 30-ft 
waves. The EXXON NEW ORLEANS at 57°N, 143°w, 


measured 80-kn winds from the east blowing 17-ft 
seas with 33-ft swells. The ORIENTAL MERCHANT 
(49°N, 143°W) measured 50-kn winds, insignificant 
10-ft seas, but highly significant 53-ft swells. By 

the 27th the storm was howling about a 950-mb center 
near 56°N, 145°W. Many ships had winds greater 

than 50 kn and waves higher than 30 ft. Among them 
was the WESTWARD VENTURE northwest of and near 
to the center (955 mb) with 76-kn northerly winds. The 
storm moved ashore late in the day and quickly fell 
apart. The SHINKO MARU radioed for assistance af- 
ter her deck cargo shifted in 30-ft waves 450 mi off 
British Columbia. OWS Papa went to her aid. 


Honshu produced this well-built storm. It was already 
producing storm winds on the 26th around a 980-mb 
center. Both the ITALY MARU and GBQR in the vicin- 
ity of 35°N, 151°E, had 60-kn winds and waves up to 26 
ft. The GBQR was sailing eastward with the storm 
with winds over 60 kn and waves as high as 46 ft. The 
TYSON LYKES (fig. 38) was sailing westward 450 mi 
southwest of the center with 64-kn winds and waves of 
62 ft. Winds continued only slightly abated into the 28th. 
The 26, 389-ton Italian bulkcarrier SANDALION took 
water in two holds when hatch covers broke in heavy 
weather near 30°N, 159°E. The crew abandoned the ves- 
sel on the 29th to the ARAUCO. The fate of the SANDA- 
LION was unknown, but it probably sank. At 0000 on 
the 28th the storm was 968 mb near 43°N, 169°E. Winds 
over 50 kn with waves over 30 ft continued. The PRESI- 
DENT HOOVER (35°N, 170°E) had 36-ft seas and 66-ft 
swells on the 28th and 41-ft seas and 49-ft swells on the 
29th. 
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Figure 38.--The barogram of the TYSON LYKES with 
the wind and wave observations annotated on the 
form. 


On the 28th a second center was found. It sped off 
to the east while the original one turned northward. 
The winds died, but there were still high swell waves 
in the northwest flow. On December 1 the storm cros- 
sed the Chukotskiy peninsula and redeveloped over the 
Arctic Ocean. 


This storm came out of the East China Sea. The LOW 
was 999 mb east of Tokyo on the 29th. The SIFNA at 
3b°N, 141°E, found 60-kn winds and 26-ft seas and the 
ATROPES ISLAND (35°N, 144°E) had 65-kn winds and 
23-ft seas at 0000 and 0600, respectively. At 0000 on 
the 30th, the ORIENTAL STATESMAN was within 2 mb 
of the 975-mb center and at 0600 measured 70-kn winds. 
No seas were reported. The SEALAND MARINER had 
41-ft swells nearby. The ATLAND (34°N, 154°E) was 
buffeted by 60-kn winds and 39-ft seas. 
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The storm was 978 mb on December 1, but for some 
reason the reported winds were much lighter than ex- 
pected, although the swell waves reached 30 ft. The 
central pressure was rising, and the strongest wind on 
the 2d was 50 kn north of the center. The storm dissi- 
pated somewhat on the 3d, but it regenerated on the 4th 
as it circled counterclockwise south of the Fox Islands. 
The PRESIDENT JEFFERSON (54°N, 172°W) radioed 
winds of 55 kn and waves of 23 ft on the 5th. On the 6th 
the storm was part of a three-center circulation. 


Tropical Cyclones--Typhoon Dinah developed on the 
21st and moved on a nearly perfect parabolic curve for 
the next 4 days. The first part of the track took her 
close to Saipan as winds climbed to a peak of 100 kn 
early on the 23d. Dinah then swung northward and 
northeastward passing midway between Iwo Jima 

and Marcus Island as winds began tapering off. By the 
25th the weakening system had crossed the 30th paral- 
lel near 160°E. 


Casualties--The Greek NAFTOPOROS touched bottom 
on the 4th near Balboa and developed a list. Vessel 
was beached on the 5th due to heavy swell. The Libe- 
rian WORLD PRIDE requested a heavy-weather damage 
survey at Kobe on the 10th. The KRITI EMERALD 
suffered weather damage on voyage Dammam to Japan 
during the 11th to the 17th. The SIN RA No. 7 was 
beached near Aomori on the 13th after taking water 

in the engineroom during heavy weather. The crew 
was taken off by helicopter. The ORIENTAL TRA- 
DER dragged anchor in strong winds at Tsuruga and 
contacted the EISHIN MARU. The bulkcarrier GRAND 
GLOBE requested a survey at Kobe on the 17th. 

Seventeen crewmembers of the SUNSHINE ISLAND 
were rescued by the SEA-LAND PATRIOT in heavy 
seas 1,500 mi east of Japan on the 14th. The tug 
OCEAN DISCOVERER connected a towline on the 22d, 
but the towline broke on the 25th in heavy weather 
from typhoon Dinah. The Chilean ARAUCO needed 
repairs from weather damage that occurred on voy- 
age from Hong Kong upon arrival at Kobe. 

The OINOUSSAI ALPHA, SPECIALIST, and ZEE- 
BRUGGE were all at Kobe with weather damage. 

Other Casualties--The TOORONGA had heavy-wea- 
ther damage at River Yarra on the 2d and 3d. A 200- 
ton crane barge capsized in bad weather 60 km from 
Bahrain while in tow. Four barges loaded with timber 
at Port Kelang were sandwiched between three ocean 
vessels which strong currents sent crashing into each 
other. No one was injured, but damage was estimated 
at $1 million. 


MOOTH LOG, DECEMBER 1980--Climatologically, 

this was an anomalous month. Both the storm 
tracks and mean-pressure pattern were vastly dif- 
ferent from the long-term normal. Climatology in- 
dicates the storm tracks from the vicinity of Japan 
tracking northeastward to Kamchatka or to the west- 
ern Aleutian Islands, then eastward into the Gulf of 
Alaska, and also from midocean northeastward to the 
Canadian coast. This month the primary track was 
from east of Japan eastward to the vicinity of 155°W, 
then north and northeastward into the Gulf of Alaska. 
This placed the trace of the storm centers much far- 
ther south than usual. 


The pressure pattern reflected the paths of the 
storms. The normal indicates the Aleutian Low with 
two centers less than 1000 mb, one near the Rat Is- 
lands and the other about 250 mi southeastward of 
Kodiak Island. This month the Aleutian Low was 993 
mb near 44°N, 167°W. This was about midway be- 
tween the two climatic Lows but about 10° latitude 
farther south. The Low also penetrated much farther 
south, to the latitude of Hawaii. The Pacific High 
was near normal off the California coast. Either as 
a result of or contributing to the southerly position of 
the Aleutian Low, a long tongue of the Asian High 


stretched across the Chukchi Sea into northwest 
Canada (fig. 39). western 
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Figure 39. --Mean sea-level pressure. 


There were two large anomaly centers. The most 
immediate one for ships was minus 17 mb near 40°N, 
162°W. The other was plus 18 mb over eastern Sibe- 
ria near 65°N, 170°E. The zero isoline waved along 
the 50°N parallel. 

The upper air height pattern reflected the surface 
pattern. There was an anomalous Low near 46°N, 
170°W, in addition to the normal Low near Sakhalin 
Island. There was also an anomalous High over east- 
ern Siberia, north of and between the two Lows. 

Tropical storm Ed plied the far western ocean. 


Extratropical Cyclones--A frontal wave was the ori- 
gin of this storm. It moved eastward but on the 3d 
turned southeastward as it responded to an upper air 
cutoff LOW. On the 4th there were a few gale reports 
west of the 992-mb center, with the SANKOSTAR at 
34°N, 166°E, reporting 26-ft waves in northeasterly 
winds. The SARGODHA was southeast of the storm 
near 28°N, 173°W, measuring 20-kn winds, but the 
swell waves were 34 ft from the southeast. The 
storm turned northeastward on the 5th as it 
moved to the eastern side of the upper air LOW. At 
1200 on the 5th the storm was 984 mb near 33°N, 166°W. 
The TOWNSEND CROMWELL at 26°N, 171°W, found 
45-kn winds with 20-ft swell waves. On the 6th the pri- 
mary upper air LOW was near 46°N, 173°W. There 
were two other surface LOWs associated with the up- 
per air center and this LOW was joining them. The 
wind wave analysis showed an area of 12-ft waves, 
but it did not indicate the 30-ft swell waves re- 
ported by the VALENE near 28°N, 163°W. The FAL- 
CON BAY, not far away near 26°N, 165°W, reported 
68-kn winds as she passed through a trough behind the 
front. By 1200 on the 6th two of the three LOWs had 
combined into one and this one became the primary 
storm. At 0600 the CGC SHERMAN near Adak Island 
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reported 55-kn winds with 21-ft seas and at 1200 the 
STORIS near Unimak Island radioed winds of 60 kn 
driving 25-ft seas. The fishing vessels LIN J, SEY- 
MOUR, and PRIBILOF, among the Aleutians reported 
50- to 90-kn winds gusting to 100 kn with waves up to 
20 ft. The SHERMAN was still having 60-kn winds on 
the 7th, and the SILVER PHOENIX, about 250 mi to 
the south, was contending with 31-ft seas and 50-kn 
winds. Saint Paul Island measured 50-kn winds. The 
NEW GOLDEN PHOENIX (48°N, 170°E) was on the 
western edge of the storm with 65-kn winds. Swell 
waves of 20 ft were fairly common, but on the 6th and 
7th the CGC JARVIS contended with waves over 30 ft 
near 59°N, 176°W. At this time the storm was 960 mb. 
By the 8th the winds were generally gales, but to 
the south of the LOW some swells had built as high 
as 31 ft with 10 to 15 ft much more common. At 0000 
on the 9th a ship reported 45-kn winds about 200 mi 
west of the center and at 1200 the PRESIDENT TYLER 
(40°N, 168°W) was sailing with 25-ft swells on her 
stern. The surface LOW was nearly vertically alined 
with the upper air and moving in small loops. On the 
10th it became stationary before being absorbed on the 
12th, 


This storm formed over the Sea of Japan late on the 
8th. It moved across northern Honshu on the 9th and 
continued on a due easterly track. By 1200 on the 

11th it was near 42°N, 163°E. Two Japanese ships 
near 40°N, 160°E, had 45-kn winds. At 2100 the ASIA 
MARU (40°N, 166°E) had 60-kn winds. Two ships al- 
most 400 mi west of the storm center had swell waves 
over 30 ft on the 12th. At 0600 on the 13th the CGC 
MUNROE was near Lisianski Island with 45-kn winds. 
There were two reports of swell waves over 30 ft 
southwest of the 980-mb LOW. At 1200 a ship had 36- 
ft swells northwest of Midway. The NEDLLOYD NA- 
GOYA (29°N, 157°W) was near the front at the time of 
the 0000/14 analysis and was sailing into 60-kn winds 
and 49-ft waves. On the 14th and 15th the TYSON LY- 
KES was between 24°N, 176°W, and Honolulu with force 
6 winds, but the swell waves ranged from 20 to 25 ft. 
On the 15th the DANAH was north of the LOW with 47- 
kn winds and 33-ft swells. On the 16th the swells were 
25 ft. By 1200 the LOW had dissolved. 


So far this month, high pressure had dominated east- 
ern Siberia, the Bering Sea, and, to a lesser extent, 
Alaska. There was a weak low-pressure area over 
Alaska on the 15th and 16th, but high pressure was 
building in rapidly from the Arctic Ocean on the 17th. 
By the 0000 analysis on the 18th there was a 1064-mb 
HIGH over the Alaska-Yukon border and the Yukon 
River. High pressure remained over the area grad- 
ually decreasing to 1011 mb by December 30. 


This LOW came off the Korean Peninsula on the 10th. 
It was pulling very cold air off the Asian mainland over 
the Sea of Japan. By 0000 on the 13th the 982-mb 
storm was over the Tartar Strait. The front had 
swung as far east as 153°E. There were over half a 
dozen ships along and east of the front with winds 
greater than 41 kn. The JINDALLE (46°N, 155°E) 
found 58-kn winds with 20-ft waves. The AMERICAN 


CHIEFTAN (34°N, 152°E) had 25-ft swells. At 1200 
the GBQX (35°N, 154°E) found 50-kn winds, 20-ft seas, 
and 44-ft swells. 


The LOW was drifting eastward. A frontal wave 
moved northward then northwestward and reinforced 
the storm. On the 14th and 15th isolated ships re- 
ported winds up to 50 kn and waves to 30 ft. On the 
16th the LESLIE LYKES called the winds 55 kn and 
the waves 33 ft. A new LOW had formed to the south. 
It moved eastward then curved northwestward. On 
the 16th this became the more powerful storm. 
The CHARLES LYKES at 48.5°N, 173.3°W, had 
cargo handling equipment break loose with damage to 
it, the hull, and cargo. Several ships reported 60- 
kn winds on the 17th and waves as high as 38 ft. The 
LESLIE LYKES was still calling the winds 55 kn and 
had the 38-ft waves. The WRANGELL MARU at 50°N, 
169°W, had 65-kn winds. The PRESIDENT TAYLOR 
was north of the Aleutians with 50 kn and 25-ft waves 
on the 18th. The DIANA nearby called the windspeed 
72 kn. The JUSTINE FOSS was near Unimak Pass on 
the 17th and 18th with 50- to 60-kn winds and 20- to 
30-ft swell waves. The two LOWs combined on the 
18th and then broke into multiple weak centers. 


This storm started with one of the LOWs that split 

out of the previous storm. The center traveled south- 
ward, then eastward. On the 2ist the storm was near 
46°N, 161°E, at 977 mb. Several ships had gales and 
strong gales. The PRESIDENT KENNEDY (43°N, 148°E) 
had 45 kn and 30-ft seas. The FORT VICTORIA found 
47-kn winds and 30-ft swells near 34°N, 172°E, on the 
23d. She ran into 39-ft swells on the 24th, but the 
storm was weakening. 


This storm was the consolidation of several small 
LOWs north of Hawaii on the 22d. It was 970 mb on 
the 23d. There was a strong gradient north of the 
center. A ship was near 54°N, 154°W, with 60-kn 
winds. There were reports of gales on the 24th. 

The IRIS ISLAND (48°N, 154°W) had 45-kn winds and 36- 
ft swell waves. With the demise of the storm above, 
this storm, though not particularly severe, covered the 
northeastern ocean north of a line from California to 
Hawaii and east of 180°. The most vicious part of the 
storm was the waves. On Christmas Day the British 
GOVH (30°N, 159°W) had 55-kn winds driving 33-ft 
seas and 39-ft swells. Others were having 20 to 30 
ft. The storm stalled near 50°N at this time as other 
centers moved through the eastern circulation. The 
winds now were mostly gales with waves of about 20 
ft. This storm system was the first to approach the 
North American coast since the 14th. 


The point of occlusion of a front near Tokyo produced 
this LOW on the 23d. It deepened rapidly and by 0000 
on the 24th was producing winds over 50 kn and waves 
over 25 ft. A U.S. ship, sailing toward Tokyo, had 
54-kn winds and 15-ft waves. On the 25th the JINDAL- 
LE had departed Tokyo Bay and had 64-kn winds out of 
the north with 41-ft swells. Other ships had winds 
around 50 kn and waves of 20 to 30 ft. The charts on 
the 26th had many high wind and wave reports. The 
AMERICAN LEGION (35°N, 159°E) had 33-ft waves, 
and the FORT VICTORIA (33°N, 159°E) had 51-kn winds 
and 46-ft swell waves. Waves of 20 to 25 ft continued 
into the 27th. The LOW dissipated by the 28th. 


Monster of the Month, North Pacific--This storm was 
a series of LOWs that were very hard to accurately 
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track from one chart to another. The previously de- 
scribed storm was actually the first one in this series. 
On the 26th a LOW formed east of Tokyo. At 1200 
the NEW GOLDEN PHOENIX was near the center of 
the new circulation and reported 54-kn winds. On 
the 27th two ships in the area of 35°N, 150°E, had near 
60-kn winds. Others farther south had 25-ft waves. 
There were still winds of 50 kn and waves up to 33 ft 

on the 28th. The Liberian bulkcarrier WORLD 

FUJI with 11,000 tons of coal developed a crack in her 
hull while anchored off Amagasaki port on the 27th in 
strong winds. Twenty-seven of the 29 crewmen were 
transferred to Japanese vessels. The bulkcarrier ART- 
EMIS laden with logs took water through No. 1 hatch 

in heavy weather on the 28th about 270 mi southeast of 
Nojima Saki. The crew was rescued and a tug was stand- 
ing by to pump out water for towing. 

The Yugoslavian bulkcarrier DUNAV (25,200 tons) 
with 31 aboard sent a distress signal on the 28th while 
about 700 mi southeast of Chiba. She was taking on 
water in stormy seas, and all contact was lost. She 
was presumed lost after an air and sea search failed 
to locate the ship. 

The ONOMICHI MARU (56, 341 tons) was in distress 
from taking on water in cracks in her bow from rough 
seas on the 29th. She was about 800 mi southeast of 
Nojima Saki. The Japanese ore carrier DAMPIER MA- 
RU was standing by to rescue the crew. The Indonesian 
GARSA TIGER (3,139 tons) sank in rough weather near 
29°N, 132°E, on the 29th. Eighteen crewmen were res- 
cued, 11 by the ROYAL EAGLE and 7 by helicopter from 
a liferaft. Six were missing. 

The VISHVA AMITABH and the SEIUN MARU No. 10 
collided in strong winds on the 28th in Mutsure Anchor- 
age. 

At this time it appeared that the original LOW had 
disappeared, and new ones developed both to the east 
and west. The winds were mostly gales, but there 
were isolated reports of 50 kn. The waves were 20 to 
25 ft, but the TAGALUS (30°N, 138°E) found 43-ft waves. 
The westerly flow had persisted in this area for many 
days. On the 30th there were three ships near 31°N, 
152°E, with winds near 50 kn and up to 30-ft seas and 
swells. 

There was now a large cyclonic circulation with 
multiple centers that reached from coast to coast and 
25°N to the Bering Strait. At 1200 the analysis showed 
eight low-pressure centers in or on the periphery of 
this circulation. High winds and seas accompanied the 


various centers as they developed and then dissipated. 
Generally, winds were gale force and waves ranged 
from 20 to 25 ft. The large system started breaking 
up on January 3. 


Tropical Cyclones, Western Pacific--Tropical storm 
Ed was first observed as a disturbance near Yap on 
the 14th. Moving westward at 12 to 15 kn he began to 
organize. By the 16th maximum winds climbed to 50 
kn around a 991-mb pressure center. Maximum winds 
were observed in the northeast quadrant of the storm. 
However, Ed was moving into an area which was con- 
sidered unfavorable for continued development. On the 
17th he began an erratic clockwise loop some 150 mi 
east of the central Philippines. A strong surface ridge 
extended from the Asian mainland north of the storm 
and maintained a strong northeasterly low-level flow 
in the vicinity of the Philippines. At the same time a 
strong southwesterly flow at 200 mb was present off 
the east coast of the Philippines. The resultant strong 
wind shear caused Ed to weaken. After most of his 
convection had been sheared off, Ed began moving 
southwestward on the 20th. The 3,023-ton EASTERN 
CLIPPER listed and sank near Rapu Rapu Island on the 
21st. The 25 crewmen were missing. By the 24th Ed 
had dissipated over northern Mindanao. 


Casualties--The following ships either reported heavy 
weather damage or requested a survey this month. 

They were the AEGIS DORIC, KYOTO, REGAL SCOUT, 
SISSILI RIVER, APLI CHAU, SEMIRA, AQUAGEM, 
KILMORE, BARRY, ISLA FLOREANA, DELTA VEN- 
TURE, VELA, Barge CMC 450-10, and MARTHA MAR- 
INER. 

The 29, 398-ton Peruvian bulkcarrier CAPIRONA 
cracked her hull near 27°N, 168°E, on the 5th. All of 
the crew were safely taken aboard the NEW SULU SEA. 
The tug SMIT NEW YORK located the vessel in 20-ft 
seas. The tug MOANA HOLO was at Midway awaiting 
salvage and survey party. The winds were 50 kn and 
seas 24 ft at Midway. 

The 83,729-ton American LNG carrier LNG TAU- 
RUS ran aground near Moji, Japan, in the Mutsure An- 
chorage on the 12th in strong northwest winds. She 
was freed on the 16th. Her master reportedly shot 
himself. The MOCK NAN also grounded in strong 
winds on the 13th near Sakota port. The midbody of 
the CLARA MAERSK under tow grounded near 35°N, 
126°E, during heavy weather on the 20th. 

On the 20th, the 7,279-ton TRANSOCEAN RAM and 
the 11, 086-ton CLAIRE A. TSAVLIRIS collided in fog 
about 25 mi west of San Diego. The dredger SEALANE 
being towed to breakers listed heavily on the 25th in 
heavy weather. 

Weather problems by the CHARLES LYKES, WORLD 
FUJI, DUNAV, ONOMICHI MARU, GARSA TIGER, VIS- 
HVA AMITABH, SEIUN MARU, and ARTEMIS are des- 
cribed in the Logs. 

Other Casualties--Barges from the BENJAMIN HAR- 
RISON broke tow in high winds and rough seas while un- 
loading at Hodeidah, Yemen, on the 5th. The LYSAGHT 
ENTERPRISE reported damage during high winds on the 
17th at Sydney. She also struck the bulkcarrier TEC- 
TUS. The bulkcarrier CAPTAIN LEMOS grounded at 
Dammam in strong winds on the 18th. 
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U.S. Ocean Buoy Climatological Data 


November and December 1980 


NOVEMBER 
AVERAGE LATITUDE 34.7N 


AVERAGE LONGITUDE 


#1001 
072.30 


MEANS AND EXTREMES 

MIN 
(0EG Cd) 
(0EG Cd) 1967 
(DEG C) 
(MBAR) 1003.7 


TEMP 

TEMP 

AIR-SEA TEMP 
PRESSURE 


(16 18) 


8 
1 1019.68 


1032.2 (23 15) 


NO. OF | DAYS WITH 
obs | Data 


WIND - FPEO MEANS AND EXTREMES 


1565 53.0 28.7 262 


AN 
TOTAL | SPEED 
TCKNOTS) 


2665 | 1868 
12.9 
1a 
1 21.5 
13.8 | 19.4 
17.7 | 21.0 


1 
1 100.0 | 18.3 


NO. OF OBS: 161 


MAX WIND 
SPEED: 35 KNOTS 
DIRECTION: 250 DEG 


WAVES = % FREQUENCIES, MEAN AND EXTREME ¢ 
METGHT (mM) <1 1-165 2-265 3-365 4-565 
FREQUENCY 3.3 40.6 28.3 1268 15.0 


METERS) NO. OF 


6-7.5 8-965 


>9.5 | MEAN 


WAVE OBS: 180 
(DA HRD 


2.3m 5.5m (22 06) 


NOVEMBER oat 


AVERAGE LATITUDE 32.3N 


ry 
AVERAGE LONGITUDE 


#1002 
O7S.36 


MEANS ANO EXTREMES 
MIN 
AIR TEMP (DEG C) 14.0 
SEA TEMP (DEG Cd) 2262 
AIR-SEA TEMP (DEG C) -09.4 


PRESSURE (MBAR) 1005.7 (18 12) | 101 


NO. OF | DAYS WITH 
DATA 


1 - 


TOTAL 26S 1565 S506 2569 4 


1 
TOTAL | SPEED 


NO. OF OBS: 


spceps 35 
oes 
Day 25 
WOUR: o3 


WAVES = 2 FREQUENCIES, MEAN AND EXTREME ( 
HEIGHT (mM) <1 1-165 2-265 3-3.5 4-5.5 
3 205 44.6 2765 2064 $.0 


METERS) 
6-7.5 8-9.5 


NO. OF 


>9.5 | MEAN 


WAVE OBS: 
wax 


240 
(0a HRD 


4.5m (12:12) 


NOVEMBER 


AVERAGE LATITUDE 30.3N 


Y 
AVERAGE LONGITUDE 


#1003 
060.40 


MEANS AND EXTREMES 


(DA HRD 


AIR TEMP (DEG C) 


PRESSURE (MBAR) 1008.7 


MAK (Oa 


1027.2 (22 


DAYS WITH 


WIND - abe 


TOTAL | Se8 18663 6701 


TOTAL H Speco 
(KNOTS) 


2.5 
100.0 | 14, 


OBS: 

WIND 
PEE 27 KNOTS 
DIRECTION: 300 DEG 
Day: 29 


HOUR? 12 


WAVES = % FREQUENCIES, MEAN AND EXTREME 
WEIGHT (mM) <1 


R FREGUENCY 13.8 48.3 367 


2-205 3-365 765 


(METERS) NO. 


OF WAVE ‘a 
MEAN 
' 


1.5" 3.0” ae 


NOVEMBER 


Oat 
AVERAGE LATITUDE 32.66 


maARY 
AVERAGE LONGITUDE 


#1004 


DECEMBER Dart 
AVERAGE LATITUDE 34.76 


ary 91001 
VERAGE LONGITUDE 072.30 


MEANS AND EXTREMES ' 
(0a HRD | 

AIR TEMP (0EG 11.8 

SEA TEMP (OEG C) 
AIR-SEA TEMP (OEG C) -08.3 
PRESSURE (MBAR) 1013.8 


{03 09) 1023.0 


1 WO. OF | DAYS wITH 
oes | DATA 
ss 
ss 
1027.3 (01 ss 


WIND - & MEANS AND EXTREMES 
Jose (KNOTS) ~~~ 
33 


2-0 1363 10.3 


S3e2 32.5 4.9 


WEAN 
TOTAL | SPEED WO. OF OBS: 203 
1 20.5 MAX WIND 
14.8 SPEED: 4&3 KNOTS 
2 DIRECTION: 090 DES 
1 Day: 2 
1 MOUR: co 
18.2 11 
10.3 | 1 
22.2 | 19.9 


100.0 | 19.7 


HEIGHT 
FREQUENCY 


WAVES - & WEAN AND 
2-2.5 3 


5 6 


NO. OF WAVE OBS: 201 
+S 1 MEAN MAX (DA 4RD 
1.5 1 2-6" 6.5" (29 00) 


DECEMBER DaT 
AVERAGE LATITUDE 32.36 


AVERAGE LONGITUDE 075.30 


MEANS AND EXTREMES ' 
WIN HRD | 
TEMP (DEG C) 07469 (26 03> 
Te C) 2168 (09:12) 2368 
IR-SEA TEMP (OEG C) -15.6 (26 03) | -05.5 
PRESSURE (MBAR) 1000.2 (30 06) | 1017.6 


are 17. 
Sta 


1 WO. OF | WITH 
28 (12 03) | 
25.3 06) | 
01.9 ! 
1029.9 


(08 15) 
(22 18) 


WIND ~ 3 FREQUENCIES, MEANS AND EXTREMES 


sre €0 (KNOTS 


8 3.7 


13.4 
2.0 661 


2.8 


166 
TOTAL | 2264 48.0 24.0 1.2 


= Speen 


NO. OF OBS: 246 


x WIND 
seco: 35 
bes 


15.0 | 14.0 
100.0 | 16.1 


WAVES ~ & FREQUENCIES, MEAN AND EXTREME 
FREQUENCY 3602 2668 1949 


(METERS 
5 6- 
3 


NO. WAVE OBS: 246 
on 6.0m (25 21) 


DECEMBER 


Oat 
AVERAGE LATITUDE 30.36 


ry #1003 
AVERAGE LONGITUDE 080.40 


MEANS AND EXTREMES 


AIR TEMP (0EG C) 
SEA TEMP (DEG Cd 18.7 
AIR-SEA TEMP (DEG C) -13.2 


URE (MBAR) 1005.2 


07.3 


(16 210 1020.1 


1 NO. OF | DAYS WITH 
WAX HRD ATA 
22 (08 21) | 
12 03) | 
«10 21) ; 


1028.3 (21 15) 


WIND - MEANS AND EXTREMES 
SPEE! (KNOTS 

2 33 


1263) 


9.0 
13-5 
1.2 


265 


| Speco 


WO. OF 

SPEEO: 30 KNOTS 
DIRECTION: 330 DEG 
27 

MOUR: oo 


162 1 
100.0 | 14.0 


WAVES - & FREQUENCIES, WEAN AND EXTREME 
WEIGHT <1 
3 FREQUENCY 20.3 


(METERS) NO. 
2-265 3-365 8-565 6-765 8-9.5 


OF WAVE OBS: 
29.5 | MEAN MAK (DA HRD 
1.4" 3.5" (27 


Oar 
AVERAGE LATITUDE 32.6N 


Summary 


AVERAGE LONGITUDE 078.70 


MEANS AND EXTREMES 
(Oa HRD | 

AIR TEMP (DEG Cd) (29 12) | 

SEA TEMP (DEG 
AIR=SEA TEMP (OEG C) -1347 
PRESSURE (MBAR) 100662 


(28 21) 
(29 12) 


(16 06) i 


wax 
2464 


wean | 
1842 | 
23.5 1 

-05.3 | 
019.0 | 1029.8 


(04 HRD 
(27 18) 


(22 18) 


DAYS WITH 
Data 


MEANS AND EXTREMES ' 
IN (DA HRD MEAN 
AIR TEMP (DEG Cd 03.3 
SEA TEMP (DEG C) 
SEA TEMP (DEG C) (2603) | = 
ESSURE (MBAR) 1000.5 (26 12) | 1020.1 


NO. OF | DAYS WITH 
(DA HRD oes | 
' 


WIND - niger AND EXTREMES 


60.4 20.4 


Tota | 


22.1 | 


100.0 | 1566 


NO. OF 


WIND 
SPEEO: 
DIRECTION: 110 DEG 
ODay: 
HOUR: 12 


WIND FRI AND EXTREMES 
SPEE 


| 


TOTAL 5.3 #6 43.9 25.8 


Tora. | 


NO. OF OBS: 


wax 
SPEED: 35 KNOTS 
010 


100.0 | 15.6 


WAVES = & FREQUENCIES, MEAN AND EXTREME 
WETGHT (md <1 2-265 
FREQUENCY 8.8 52.5 29.0 


3-3.5 
942 


(METERS) NOs 
6-7.5 6-9.5 


236 


9.5 | MEA 
! 


WAVES = © FREQUENCIES, MEAN AND EXTREME 


RB FREQUENCY 2145 42.3 25.2 8.9 2.0 


(METERS) 
5 6-765 @-9.5 | WEAN 


WO. OF WAVE O8S: 246 
WAX HRD 


a 
(DA HRD wean max (Oa HR? wean 
(18 06) | 1762 | 2362 «009 18) 30 15.7 | 
(30.18) | 22.0 | 23.8 (07 18) | 182 30 20.2 
(14 06) 00.2 «18 12) | 177 30 
ore | 10 rat 33 “7 >a? 
coos} 
ne 202 bel 160 808 
202 606 wouR: 00 s 308 168 
. 
S368 
(30 15) 1 23.4 1 28.0 (01 18) | 240 
240 | 30 1 
| 19 21 33 47 or | 1 21 33 “7 >a? | 
1005 S09 18.4 | 18.0 8.5 | 2668 | 1766 
SE S06 1 10.9 | 1760 se | | 1660 45 
§ ch 203 “4 1065 | 15.3 2.0 2.0 “4 “ 
sw Sei 1 1065 | 1563 suf 260 Se? 
nw 1 15.9 | 14.8 Ww 68 367 200 
— 
1 100.0 | 16.5 
4 
1 wo. oF | — — 
(29:12) | 020.5 | 00) | 30 (20.18) | 17.0 | 
SEA TEMP (DEG 2164 (30 21) | 24.0 | 2663 (1003) | 240 | 30 (3215) | 2208 
AIR=SEA TEMP (DEG C) (29 12) | -0365 | (2621) | 240 | 30 a 
(16003) | 1018.4 | 1S) 280 
22- 
or | 10 21 33 47 
a 4 1 2ae3 1502 | 6 82 
4 20) 1368 1 1663 | 15.0 2.5 3.3 
= Tek 1 1 1569 se | 240 
Ne 5.0 668 3.3 1176S | ww | 1 23.0 | 18.2 
8.8 TOTAL | 4.9 28.3 1566 
20 | 30 1 2260 
718) 240 30 1 23.7 
(24 09) | 200 | 30 1 00.9 
or | 10 2 33 a7 om | 10 2 33 
se | 765 | 1868 se 202 262 | 
swt 663 Tel | 1563 swt 1362 | 1662 
£64 1000 5.0 2064 | 1562 Se? 1203 19.7 1368 
Toran | ie? 17.5 
06) 11.6" 429 00) 


NOVEMBER Data Summary #2001 DECERNBER oata Summary #2001 
AVERAGE LATITUDE 25.96 AVERAGE LONGITUDE 089.7 AVERAGE LATITUDE 25.96 AVERAGE LONGITUDE 069.70 
MEANS AND EXTREMES 1 NO. OF | DAYS WITH MEANS AND EXTREMES ! 1 OF | DAYS WITH 
(Oa wR? | wax (0a oes Data "IN (0a max (oa weet 
AIP TEMP (DEG Cd) 16.9 #20 G3) | 22.3 1 25.8 «(03 18) 1 240 30 18.7 (26 06) | 20.48 1 28.3 (06 21) 1 
SEA TEMP (OEG Cd 23.3 12) 24.81 26.2 (1S 229 1 3o 23.5 1 25.8 tie 2391 
AIR-SEA TEMP (DEG C) -O07.2 (20 03) | -02.5 | 00.4 (23 35) 1 30 vem (DEG -08.8 (26 00) | 01.0 «26 15) 1 31 
PRESSUPE (MBAP) 1009.3 (13 O99 | 1016.1 | 1025.9 19 15) 200 30 PRESSUPE (MBAR) 1012.3 (16 22) | 1021.8 | 1027.5 O3) 
WIND - MEANS AND EXTREMES - » MEANS AND 
SPEED (KNOTS) MEAN SPEED (KNOTS | 
| 22- | Total | SPEED WO. OF OFS: 240 - 22- 1 Tota. | sPeeo NO. OF O85: 
om 10 21 33 47 | & om 10 2 
coon) ! 
N Ale? 8 wax WIND 15.68 2267 | wax 
ne 7.9 «18.3 5.4 1.3 SPEED: 36 KNOTS we 13.0 2067 1562 
Bed Be? 20S 4 OIRECTION: O60 DEG 17.8 1 23.5 12.5 
SE 1 of 201 Bo? Dar: 2 9.3 13.0 1266 
s . . wOUR: is s 8 342 6.9 1 
Ss 4.2 sv 2.01 
TOTAL 20% 8769 1.7 TOTAL 30.8 59.9 8.1 1 100.0 | 13.2 
_ WAVES - & FREQUENCIES, MEAN AND EXTREWE (METERS) NO. OF WAVE OBS: 240 WAVES - & FREQUENCIES, MEAN AWD EXTREME (METERS) WO. OF WAVE OBS: 231 
WETGHT 2-245 3-345 6-765 6-945 29.5 | MEAN way HR) WETGHT <1 2-265 3-365 6-7-5 29.5 | 
FREQUENCY 23.8 45.8 1761 5.4 . 3 1 1.7" 6.5" «12 21) FREQUENCY 286.1 55.0 15.2 1.7 1 1.2" 3.5” (25 18) 
NOVEMBER cata #2002 Oata “#2002 
AVERAGE LATITUDE 26.0N AVE@AGE LONGITUDE 093.50 AVERAGE LATITUDE 26.06 AVERAGE LONGITUDE 093.50 
MEANS AND EXTREMES 1 NO. OF | DAYS WITH MEANS AND EXTREMES 1 OF | wITH 
(0a HR) max toa wR) oes Oata (0a man toe weet oe ate 
TEMP (DEG C) $.5 (27 09) 25.7 «09 18) 1 240 arr TEMP — (26 20.8 26.0 23) 1 
Sea TEMP (0EG C) «30 12) 7-2 (09 219 1 30 sta c (28 15) 1 21) 1 
AIR-SEA TEMP (DEG C) -08. (27 09) 00.2 (26 06) | 30 (26 03) | o toe 15) 1 
PRESSUPE (MBAS) 1000-8 is) 1026.8 «19 15) 1 zo 30 pRessuRe 1013.8 16 129 1 soni. 3 1 (28 189 1 
wINo - MEANS ano WIND & FREQUENCIES, MEANS AND EXTREMES 
! sexed NO. OF O8S: 237 orm WO. OF O85: 
e.0 1.7 14.9 wax WIND 12.3 343 1 25.6 | 13.6 wax 
19.0 1.7 1 12.5 SPEED: KNOTS NE 7.8 8 1 SPEEDO: 27 KNOTS 
6.5 1.7 1 2261 DIRECTION: peed 15.2 OTPECTION: O10 
1.7 201 Day: 13 se 9.0 ave 2 
2.5 HOUR: 1s s wouR: oe 
Sw ! 
9.3 ne 3.3 
J 
49.8 1361 8 TOTAL $2.9 
WAVES FREQUENCIES, MEAN AND EXTREME (METERS) NO. OF WAVE O85: 239 TERS) OF 
WEIGHT C1 2-268 3-365 6-725 2965 | MEAN x HRD WEIGH aa 2 s oS 29.5 ME (oa 
RZ FREGUENCY 24.7 3869 1962 110? 406 1.6" 7.0m C13 15) FRequency 26.6 18.9 2.0 (25 18) 
NOVEMBER cata “2003 DECEMBER #2003 
AVERAGE LATITUDE 26.0N avenase LONGITUDE 066.%% AVERAGE LATITUDE 26.0N AVERAGE LONGITUDE 086.00 
MEANS AND EXTREMES ! 1 NO. OF | DAYS WITH MEANS AND EXTREMES with 
(0a wean war ta oes | Data 1 ant 10a pata 
AI® TERR (OEG Cd (26 219 | 23.5 1 27.1 «(09 18) 1 200 30 AIR C) 25.6 10 21) 31 
SEA TEMP (DEG Cd) 26.5 (24 12) 1 27.5 1 28.5 (08 18) 1 30 Sta TEMP (OEG 26.0 | 27.0 O99 
AIR-SEA TTMP (DEG C) -08.6 (28 21) | -04.0 | 21) 30 AIR-SEA TEMP (OEG C) -10.6 (26 06) | -08.9 | 18) 
PPESSUPE (MEAP) 1007.6 09) | 101668 | 1025.4 (30 15) 30 PRESSURE 1008.5 (16 219 1020.0 1025.8 ¢21 15) 
wIND - MEANS AKC EXTREMES WIND FR MEANS AND 
= | ToTaL | SPEED NO. OF OBS: 240 - 22- rota | OF OBS: 287 
ore | 10 21 33 47? — 2 33 
N 1667 26.8 | 1169 “AK WIND 8 
se ! 1 15.3 ODay: Dave ity 
1.3 8 2.5 10.3 wouR: 18 wour: 7 
TOTAL | 2el 1 100.0 | 15.3 23.5 2.8 
WAVES = 2 FREQUENCIES, MEAN AND EXTREME (METERS) NO. OF WAVE O85: WAVES & FREQUENCIES, MEAN AND EXTREME (HETER S$: 207 
WEIGHT 2-265 3-345 7965 ; MEAN HRD WETGHT (md <1 2-265 3-365 8-5-5 6-765 (oa 
FREQUENCY 19.6 5.8 1.6" 6.0m (11 18) FREQUENCY 18.2 59.5 20.2 2.0 3 125 18) 
NOVEMBER summary 92008 DECEMBER Oata *2008 
28.7N AVERAGE LONGITUDE 095.30 AVERAGE LATITUDE 26.76 aver ac LONGITUDE 095.30 
MEANS AND EXTREMES 1 NO. OF | DAYS WITH MEANS AND EXTREMES ! 1 OF | OATS WITH 
AIR TEMP (0EG CP) 14.9 (26 15) 1 23.0 1 «(08 18) 1 271s AIR TEMP Cd 0149 (25 15) 16.9 | 26.5 21) 1 
SEA (DEG CP) 24.2 (27 O99 19.8 1 22.7 «10 00) 27 2 Sta TEMP (DEG Cd) 1269 (32 15) = 17.0 (06 219 1 
AIR-SEA TEMP (DEG Cd (12 129 1 c3.7 | «(18 O99 | 28 AIR-SEA TEMP (DEG (25 15) 10.3 (08 239 1 
PRESSUPE 190.5 21) | 1019.7 | 1029.2 «22 16) zie 28 PRESSURE (MBAR) 1023.2 108 21) 1022: 1036.2 «(21 18) 1 


WIND - & FREQUENCIES, MEANS AND EXTRERES 


- MEANS AND EXTREMES 
2?- TOTAL | SPEEO NO. OF OFS: = WO. OF OFS: 
e $.0 ' DIRECTION: 350 DFG deo 
se Day: 
3.7 1.8 


caun 


TOTAL | 8068 5.5 1.4 6.3 87.3 80.7 3.7 


0 
100.0 | 1167 


201 


|| 


NOVEMBER 
AVERAGE LATITUDE 29.36 


SUMMA 


Ry 92009 
AVERAGE LONGITUDE 087.50 


MEANS AND EXTREMES 


SEA TEMP (OEG C (28 21) 


(0a HRD | 

‘ » 2169 nl 
PRESSURE (MBAP) 1008.7 (26 21) | 


OaYS WITH 
max 


3 ! 25.3 o7 30 
1018.3 | 1027.1 (21 15) 30 


WIND - MEANS ANDO EXTREMES 
PEE 


S3.1 


me 

1 SPEED OBS: 239 
CKNOTS) 


MAX WIND 
SPEED: 26 KNOTS 
DIRECTION: 260 DEG 
aye: 
HOUR: o3 


WAVES - MEAN AND EXTREME 
WEIGHT 


= FREQUENCY 2308 45.6 20.7 


(METERS) N OF WAVE OBS: 237 
2-265 3-365 4-565 6-765 8-965 N 


MAX HRD 
3.5m (13 21) 


NOVEMBER Dat 
AVERAGE LATITUDE 40.8N 


ary 44003 
AVERAGE LONGITUDE 068.56 


MEANS AND EXTREMES 
AIR TEMP (0EG C) 
SEA 
AIR=-SEA 
PRESSUPE (MBAR) 0991.3 


MEAN | max 


02.9 
1013.6 | 1031.0 («03 15) | 240 


1 NO. OaYs WITH 
(oa HRD DATA 


WAVES = & FREQUENCIES, MEAN AND EXTREME 
HEIGHT (mM) <1 fe 
RZ FREQUENCY 2108 3065 


2 


(METERS) NO. 
2-205 3-365 4-525 6-725 8-965 9.5 | MEAN 
1 2.8 


OF WAVE OBS: 239 
MAX (DA HRD 
8.0" (22 15) 


NOVEMPER 
AVERAGE LATITUDE 39.06 


ure 


ary 49008 
AVERAGE LONGITUDE 070.00 


MEANS AND FXTREMES 


AIP TEMP (CEG 
SEA TEMP 

AIR-SEA TEMP 
PRESSURE 


NO. OF : 
wax (OA HR) s 


. 
167 1667 1568 


1068 33.3 46.3 5.8 


| speed NO. OF OBS: 


SPEED: 42 KNOTS 
DIRECTION: 320 DEG 
DaY: 
WOUR: 12 


100.0 | 20.5 


WEIGHT 
FREQUENCY 3.8 26.7 


waves - MEAN AND EXTREME 
1 


1962 


(METERS) NO. OF WAVE 
3-345 4-565 6-745 29.5 | MEAN MAK 
9 1 2.8" 


OBS: 240 
(04 HRD 
6.5" (22 18) 


NOVEMBER 
AVERAGE LATITUDE 


AVERAGE LONGITUDE O75.46 


MEANS AND EXTREMES 

(Oa HR) MEAN | 

AIR TEMP (DEG C) 04.9 
SEA TEMP (0EG 10.5 

AIR-SEA TEMP (DEG Cd -10.0 
PRESSURE (MBAR) 1004.4 (16 09) | 1018.4 


| NO. OF 
wax (oa wR) 8s 
6.6 (10 18) | 
17.2 (08 18) | 
(24 219 
1031.4 (23 15) | 


WIND - & AND EXTREMES 
I- - 


6.3 


163° 2065 $2.7 


Total | Speed NO. OF 
KNOTS) 


26.4 \ 17.2 MAK WIND 

Se SPEEO: 32 KNOTS 
DIRECTION: 320 
DaY: al 


HOUR: oe 


18.8 | 1966 


100.0 | 16.4 


DECEMBER Data wary #2009 
AVERAGE LATITUDE 29.36 AVERAGE LONGITUDE 087.5u 


MEANS AND EXTREMES 

SEA TEMP (DEG C) 20.1 (23 00) | | (02 21) | ! 
PRESSURE (MBAR) 1007.2 (16 21) | 


DAYS WITH 
7 
1081.7 (21 15 


20.6 


4201 100.0 | 10.5 


WAVES ~ & FREQUENCIES, MEAN AND EXTREME (METERS) 
WEIGHT <1 


NO. OF WAVE OBS: 295 
eS 2-265 3-3.5 9-5.5 6-7.5 
RB FREQUENCY 30.6 61.6 661 


| MEAN MAX (OA HRD 
1 425 12) 


AVERAGE LATITUDE 40.8N 


Summary 
AVER: 


LONGITUDE 068 


MEANS AND EXTREMES ! 1 NO. OF | DAYS WITH 
WIN (DA HRD MEAN MAX (DA HRD OaTA 
AIR TEMP (DEG C) (26 00) | | 1368 ¢ 207 

ota TEMP (0 (25 | 
SSURE (MBAR) (30 12) | 1026.8 | 1038.6 (22 13) 

WAVES FREQUENCIES, MEAN AND (METERS) NO. 
WEIGHT <1 +5 2-265 3-3.5 6-7 
FREQUENCY 249 +8 3605 19.7 "123 


! 


OF WAVE OBS: 
29.5 | MEAN MAX 
1 2.6" (08 15) 


DECEMBER 


AVERAGE LONGITUDE 070.04 


Dart 
AVERAGE LATITUDE 39.0N 
MEANS AND EXTREMES 


NO. OF | DAYS WITH 
(0a HRD oes oA 
AIR TEMP (DEG C) -05.5 


! 

OEG C) 15.0 
! 


a 
AIR-SEA TEMP (DEG C) -22.5 
PRESSURE (MBAR) 0996.9 1080.8 (22 15) 


MEAN 
ToTAL | SPEED NO. OF OBS: 


10.9 | 18 MAK WIND 
Ts 
DIRECTION: 290 DEG 
o8 
7.7 21.0 MOUR: os 
8 19.6 


2165 | 21. 
4.0 1348 30.8 | 21.3 


1564 S163 3302 849 100.0 | 20.2 


om 2-2 3-365 +5 6-7. 


WEIGHT 


FREQUENCY 


NO. wave 
29.5 | MEAN MAX (DA HRD 
3 20.2 5.3 1 2.7" 7.0" (05 00) 


S OF OBS WITH POTENTIAL SUPERSTRUCTURE ICING MODERATE: 


3.2% SEVERE: NONE #08S: 207 


DECEMBER Oat maRY 44006 
AVERAGE LATITUDE 36.36 AVERAGE LONGITUDE 


MEANS AND EXTREMES wo. OF 


(Da HRD (0a HR) 


! DAYS WITH 
! a 
AIR TEMP (DEG C) -O5.9 (25 18) 14.5 ! 


AIR-SEA TEMP (25 18) 06.1 
PRESSURE (MBAR) 1008.8 29 21) 1020.2 1038.5 (21 15) 
WIND - 3 WEANS AND EXTREMES 
_ tamer 


Sta TEMP ov. (24 09) 

' 


erat 
37.7 | 18.5 ax WIN! 
9-3 1 18 peep: 3e 
tron: 330. bee 
Day 2 
WOUR: oe 


13.0 | 19.0 


366 1364 62.3 1908 162 100.0 | 1666 


OF OBS WITH POTENTIAL SUPERSTRUCTURE ICING MODERATE: 4.5% SEVERE: NOWE #O8S: 247 


. 
22+ 1 TOTAL | SPEED NO. OF OBS: 287 
om | 10 21 33 47 or 10 21 33 a7 & 
N 1505 28.5 | 166 1 286.7 | 13.5 MAX WIND 
ne 868 1 1364 1 1269 WE | 1662 | 966 SPEED: 23 KNOTS 
%6 1663 | 14.0 € 1 10.9 | 8.6 DIRECTION: 010 DEG 
SE | $60 607 1360 | SE | 8 865 Me? 1 1760 | 968 Dar: 25 
265 265 4 S | & 208 1 10.9 | 8.8 wour: 03 
sw 4 465 sw 166 1 200 46 
08.8 | 15.4 (08 12) 240 | 30 
12.2 13.7 18) | 240 30 
| 
30 
(DA HRD MEAN | 
05.4 (11 G6) | 1268 | 2066 (09 229 240 30 
1666 (30 21) | 19.0 | 2267 (1303) | 240 30 207 
“14.5 (11 06) | | (25 069 | 200 30 31 
0997.9 (16 16) | 1017.4 | 1032.9 (03 15) | 240 | 30 2ar_t u 
WIND ~ & FREQUENCIES, MEANS AND EXTREMES WIND - FREQUENCIES, MEANS AND EXTREMES 
cone) 1 
S 1 8 205 308 63 B63 | 1269 s +8 208 8 
1 20.4 | 23.9 
pata s 44006 
| DAYS WITH 
1 pata 
30 
30 
30 
30 
s | 15.0 s 1 2.0 6.9 
| 


AVERAGE LATITUDE 


oarT 


ary 
AVERAGE LONGITUDE 06 


DECEMBER 
AVERAGE LATITUDE 


-02.1 


-08.7 


(oa 
18) 
(01 00) 
18) 


NO. OF | DAYS WITH 
oes Data 


LONGITUDE 


MEANS AND EXTRERES 


70.4 


Tota. | SPEED 


woTs) 


30 TEMP (DEG C) -O7.7 
zo 30 Sta TEMP (DEG Cd 04.8 
200 30 ATR-SEA TEMP (DEG C) 
WIND FREQUENCIES, MEANS AND EXTREMES 
NO. OF 


SPEEO: 


WIND 


DIRECTION: 
Day 22 


oes: 280 | 
2 


27 KNOTS Ne 
200 


ToTaL 


FREQUENCIES, MEAN OND EXTREME 
2-2.5 3- 8-525 6-765 8-965 
15.9 


0. OF WAVE 


>9.5 | MEAN 
1 1.3" 


13.3 
6-7? 10.0 


| SPEEO 


AVERAGE LATITUDE 


uf. 


OBS: 240 WAVES - & FREQUENCIES, MEAN AWD EXTREME (METERS) 
wax HRD HEIGHT 2-245 3-345 6-765 
3.5" (23 03) 3 FREQUENCY 20.0 56.7 


9.5 


“03.3 

04.9 
-08.8 


MEANS AND EXTREMES 


68.0 


OF OBS POTENTIAL SUPERSTRUCTURPE ICING ODE 


TE 260.08 


206 


MEAN AND EXTREME 
2-2.5 
27.0 


OF OBS POTENTIAL SUPER STRUCTURE ICING 


AVEPAGE LATITUDE 


AVERAGE LONGITUDE 


00.3 


0996.6 


(Oa wR) 
406 
«02 21) 
(26 15) 


Suenary 
AVERAGE LONGITUDE 


ey *soo3 DECERMBER sue amy 
AVERAGE LONGITUDE 062.8% AVERAGE LaTITUDE AVERAGE LONGITUDE 
WO. OF | DAYS WITH MEANS AND EXTREMES 
(0a HRD cas | “ax 
104 03) 239 | (DEG CP 05.3 
to3 00) 237 1 sta ve eG Cd) 08.5 os. 21) 
(04 63) 237 1 30 AIR-SEA TEMP (DEG C) -15.6 oe 00.8 (01 
(le 15) 239 30 PRESSURE (MBAR) 1001-6 2017.6 | 1037.3 (03 10) 
SPEED WO. OF OFS: 239 Tota, | SPEED 
MAK WIND 16-7 16 54.2 1 16.5 
SPEED: 29 KNOTS 8.3 8.3 | 20.0 
DIPECTION: 300 DES 
10 se 
s 
! Sw 6.3 
w 12.5 20.8 
! can 
33.3 3765 100.0 
NO. OF WAVE 08S: 230 FREQUENCIES, HE (METERS) 
| MEAN wax HA) m) 2-265 3-365 99.5 
1.5% 3.5" (10 OD) FREQUENCY 23.8 47 
3.8% SEVEPE: NONE OF OBS POTENTIAL SUPERSTRUCTURE ICING MODERATE: 53.3% 


-00.3 
1021.1 


war 
09.0 


1036.7 


(Da wR? 
toe 12) 
on 21) 
12) 
108 00) 


& FREQUENCIES, MEANS 


(KNOTS 
2 


wea 
SPEED 


#5005 OECEMBER 

082.¢ AVERACE LATITUDE 

wo. oF “pays with MEANS AND CATRERES 
oes 
2sc 30 AIR TEMP (DEG C) -07.0 
30 Sta TEMP (DEG C) 
30 TEMP (DEG C) -10 
30 PRESSURE (MBAR) 1002-8 

wind - FREQUENCIES MEANS = 
WO. OF OBS: 240 


SPEED: 
DIRECTION: 260 DEG t 
aye 


25 KNOTS NE 


aun 
ToTaL 8.1 64.5 


$5.5 


WEAN AND EXTREME 
2-2-5 
2.5 


22.6 


Tota, | SPEED 
! 


Obs: 238 WAVES FREQUENCIES, MEAN 


NO. OF waVE 
| wax 
2.0" FREQUENCY 62.9 30-6 


1 


MIN 
01.9 
65.8 

-0%.6 

0953. 


FREQUENCIES, MEANS AND EXTREMES 
_tanetse 


sue 


OF OBS wITH POTENTIAL SUPERSTRUCTURE ICING MODERATE: 6.58 


AVERAGE LONGITUDE 


OIPECTION: 300 


Dav: 


02.5 


262 


02.5 


ay #6001 DECEMBER 
AVERAGE LONGITUDE 148.08 AVERAGE LATITUDE 
WO. OF | WITH MEANS AND EXTREMES 
(Da oes | 
00) | 30 
(01 09) 2e0 30 
124 03) 30 
21) zec 30 0980.0 


SPEEO 


FREQUENCIES, 


1o.c 


MEAN AND EXTREME 
2-205 8-5 


21.7 


2.0 13-0 


can 
TOTAL | 260 1266 62-8 


| 
Tora. 


OF wAVE 08S: 240 
(28 12) FREQUENCY 1.8 Tob 


ES & FREQUENCIES, WEAN AND EXTREME 
< 2-265 3-365 8-S.5 6-765 8-9.5 
1861 


OF OBS wITH POTENTIAL SUPERSTRUCTURE ICING MODERATE: 7.38 


“tan 


SEVERE: 


SEVERE: 


SEVERE: 


severe: 


MEANS AND EXTREWES 1 OF | DAYS wITH 
SEA TEMP (DEG C) (27 219 | O68 | 0749 OSes 03) xo 
AIR-SEA TEMP C) MMMM (10 15) | -O3.8 | -01.0 O3) | 
4 WIND - FREQUENCIES, MEANS AND EXTREMES 
4.6 22-9 201 29.6 1 15.8 16.7 33.3 | 20.3 
2 303 1 966 1662 wour: 3.3 10.0 1 13.3 | 12.0 
sw 265 13.3 261 1 1863 | 15.8 sw i 
& 2 160 1560 | 1363 6.7 1 67 
9.6 2.1 | 15.3 w 6.7 6.7 | 10.0 
; TOTAL | 2.9 18.3 8.3 1 100.0 | 14.8 | 30.0 23.3 1 100.0 15.7 
HEIGHT “ax HRD 
FREQUE |_| 3.0" «03 00) 
NOVEMBER ata #5003 
: MEANS AND FXTREMES #0. OF | DAYS 
AIR TEMP (DEG C) aes) | 
Sta TEMP (DEG C) «(30 21) | | 3 
AIR-SEA TEMP (DEG C) (16 18) | a 5 
PRESSUPE (MEAP) 0990.2 (29 06 
SPE 
ore | 10 21 33 
| 1368 wax wIND 
8 SPEEO: 33 
se 4 Dav: 02 
caum | 
TOTAL | 4.2 16.7 MM 18.1 
WAVES - FREQUENCTES, fF wave O85: 2 
METGHT <1 tan wan 10a wR) 
2 FREGUENCY 15.2 103 O39 
WOWE S085; 
NOVEMBER TA 
|_| 082.56 
weet wean war | 
AIR TEMP (OEG C) |_| 15) 3.5 1 ez 3 
SEA (DEG Cd (30 21) 0965 3.8 1 08.9 1 
AIR-SEA TEMP (DEG C) -O7.4 (12 159 -O201 05.7 ! 
PRESSURE (MEAP) 22) | 1018.7 | e 
! 
368 1202 1 15.8 1268 WIN 1 3.0 INO 
s ! 2.5 1 120d 3 s 1 1865 3.2 1 768 moue: os 
TOTAL 2761 363 1 100.0 1 22.9 1100.0 | 
WAVES FREQUENCIES, (METERS) OF WAVE O85: 62 
METGHT <1 1-1.5 oS 6-7.5 8-9.5 mar we 
T FREQUENCY 42.0 6.5 260" 103 06) 
MEANS AND FXTREME 1 wo. OF | DAYS 
AIR (DEG C) «27 219 1 CS.6 15 06) (32 12) 1 
TEMP (DEG C) (to 21) 1 «(30 18) OS.7 OFF n 
AIR-SEA TEMP (OEG C 108 15) | 09) ze? 
(FPA (27 GO) | 0994.2 {13 15) | 2007.0 | 1036.3 a2) n 
WIND 
ore | 33 oer 8 om | 10 2 33 “7 
209 1 See we 28 2169 S63 1 20.3 1763 SPEED: 30 KNOTS 
s 16.3 265 1 | 1468 = s i 268 2.8 5.7 10.2 
TOTAL | te? 1466 22.9 1 100.0 | 16.8 22.7 1 100.0 | 16.6 
(METERS) NO. WO. OF wave OBS: 225 
WETGHT tm) <1 6-7.5 6-9.5 29.5 | >9.5 | HRD 
2 % FREQUENCY mn 27.9 13 1 2.9" O39 


NOVEMBER OatTa SUMMARY 86002 
AVERAGE LATITUDE 42.56 AVERAGE LONGITUDE 130.0w 
MEANS AND EXTREMES 1 NO. OF | DAYS WITH 
WIN (DA HRD MEAN wax (DA HRD OBS DATA 
AIR TEMP (DEG C) 08.2 (29 21) | 1349 17.3 O99 | 239 30 
SEA TEMP (DEG CP 13.7 (30 21) | 1449 1661 18) 239 30 
AIR=SEA TEMP (DEG C) (29 21) | 01.4 309) 239 | 30 
PRESSURE (MBAR) 0999.7 (01 00) | 1018.9 | 1033.6 us oe | 240 | 30 
WIND FREQUENCIES, MEANS AND EXTREMES 
SPEED (KNOTS | 
(inte NO. OF O8S: 240 
10 2 KNOTS) 
MAK WIND 
+8 SPEED: 32 KNOTS 
269 DIRECTION: 240 DEG 
167 163 4 Day: 
2004 663 wouR: 18 
4.6 1269 663 
1262 265 
25.0 55.0 1667 100.0 | 14.9 
WAVES - & aera WEAN AND EXTREME (METERS) NO. OF WAVE O8S: 240 
WEIGHT 2-265 3-345 4-565 6-765 | MEAN MAX (0A HRD 
FREQUENCY o4 | 10.5" (08 03) 
NOVEMBER SUMMARY #6003 
AVERAGE LATITUDE 52.0N AVERAGE LONGITUDE 
MEANS AND EXTREMES ! 1 NO. OF | DAYS WITH 
AIR TEMP (DEG C) (27 15) 07.2 (08 21) | 239 | 30 
SEA TEMP (DEG C) OS.1 (29 12) | 0668 07.9 (02 03) | 240 | 30 
AIR-SEA TEMP (DEG C) -06.2 (19 15) | “00.3 (04 21) | 239 | 30 
PRESSURE (MBAR) 09 (24 09) | 0997.4 | 1025.9 (29 06) | 240 | 30 
WIND - & FREQUENCIES, MEANS AND EXTREME 
SPEED - 
| - Speen NO. OF OBS: 239 
om | 10 2 33 (KNOTS) 
| 
8 +8 5.9 1 20. 
1 1364 SPEED: 4&1 KNOTS 
“4 11768 DIRECTION: 230 DEG 
| 368 | 22.9 Day: 7 
201 7.5 1 wouR: 18 
swt 1.3 10.5 | 23.8 
1.7 10.5 1 2268 
Nw 1 24.4 
caum 
TOTAL 46.9 569 100.0 | 21.9 
NOVEMBER SumMmMARY “e008 
AVERAGE LATITUDE $1.0N AVERAGE LONGITUDE 136.0W 
MEANS AND EXTREMES 1 NO. OF | DAYS WITH 
In (0A HRD MEAN wax (DA HRD |) DATA 
AIP TEMP (DEG (29 12) | 0962 1269 (03 12) 240 | 30 
SEA TEMP (DEG C) 08.5 (30 21) | 1060 (01 00) | 240 | 30 
AIR=SEA TEMP (DEG C) -03.7 (29 12) -00.9 O2-4 (2618) | 240 | 30 
PRESSURE (MBAR) 0979.0 (07 03) | 1008.0 | 1026.7 «18 21) | 240 | 30 
WIND = % FREQUENCIES, MEANS AND EXTREMES 
SPEED  (KNOTS)= 
NO. OF OBS: 240 
a0 a 
MAX WIND 
SPEED: 48 KNOTS 
DIRECTION: 210 DEG 
1.7 
$.0 2 WOUR: 00 
1.7 24.2 21.8 
3 1s 2663 | 1767 
TOTAL | 64 1068 3769 868 1 100.0 | 21.4 
NOVEMBER Oata SumMmMARY #6005 
AVERAGE LATITUDE 46.0N AVERAGE LONGITUDE 131.00 
MEANS AND EXTREMES OAYS WITH 
(0A WR) MEAN (DA HRD ATA 
AIP TEMP (DEG 06 (29 21) | 1240 15-5 (08 21) 30 
SEA TEMP (OEG Cd (30 21) 16.3 (01 03) | 30 
AIR=SEA TEMP (DEG C) (29 21) (26 21) 30 
PRESSURE (MBAR) 0963.7 (01 00) | 1013.7 | 1032.4 (18 06) | 30 
WIND = % FREQUENCIES, MEANS AND EXTREMES 
SPEED (KNOTS)~ WEAN 
- | SPEED NO. OF OBS: 240 
<a 10 2 33 47 tKNOTS? 
WAX WIND 
SPEEDO: 40 KNOTS 
1.3 DIRECTION: 200 DEG 
265 1466 wour: 00 
20d 
1.7 1167 
+8 10.4 | 1362 
3.8 1167 32.9 8 100.0 | 18.3 
WAVES = & FREQUENCIES, MEAN AND EXTREME (METERS) NO. OF WAVE OBS: 240 
WEIGHT (mH) 6-765 | MEAN MAK (04 HRD 


FREQUENCY 186.8 39.2 


5.8 1.7 


DECEMBER DaTa Summa e002 
AVERAGE LATITUDE avenase LONGITUDE 130.0w 
MEANS AND EXTREMES ! 1 MO. OF | DAYS WITH 
(0A HRD MEAN wax (DA HRD OBS (DATA 
AIR TEMP (DEG C) (08 03) | 1268 15.8 (25 00) | 287 | 
SEA TEMP (DEG C) 1267 (32 15) 1303 13.7 ooo} 
TEMP (DEG C) (08 03) | 02.5 $00) | 207 | 
989.7 15) | 1016.1 | 1032.0 tis 
WIND - & FREQUENCIES, MEANS AND EXTRE 
---- a- 22- | NO. OF OBS: 247 
om “ 102 33 a7 >a? 
WAX WIND 
we SPEED: 41 KNOTS 
OIRECTION: 230 DEG 
se Oay: 21 
WOUR: 18 
sw 
ww 
CALM 162 
TOTAL | 4.9 23.1 1360 100.0 | 19.6 
WAVES MEAN AND EXTREME NO. OF WAVE OBS: ant 
2-265 3- 29.5 MEAN HRD 
3160 3062 1 “sis 2.9m 6.5" (21 21) 
OECEMBER 


AVERAGE LATITUDE 52.0N 


army 
AVERAGE LONGITUDE 


WEANS AND EXTREMES 


(Da HRD I WEAN max (Da HR) 
AIR TEMP (DEG C) (13 21) | 0366 06-7 (06 12) 
WP (DEG 04.7 (16 09) | 05.3 05.8 (12 03) 
1 -0167 (06 12) 
1 2003.2 | 1036.6 (16 21) 


SPEED 


om 10 2 
2.0 
ne 162 362 
§ . 0.9 
s 2.0 
166 460 
268 
166 
caun 
TOTAL | 166 8367 2863 1666 


WEAN 
| SPEED 


Frequency 


26.2 


3 OF OBS WITH POTENTIAL SUPERSTRUCTURE ICING WODERATE: 4.4% SEVERE: NONE #08S: 


DECEMBER 
AVERAGE LATITUDE 51.0N 


«mer AVE OBS: 237 
228 
SummhaR #6008 


MEANS AND EXTREWES 
AIR TEMP (DEG Cd 01.8 ! 
Sta TEMP (DEG C) 
TEMP (DEG C) 
ESSURE (MBAR) 0975.9 1 
WIND 8 FR Reveustes. MEANS AND EXTREWES 
£0 1 Me 
1 TOTAL Speco WO. OF 08S: 287 
wet 162 SPEED: 35 KNOTS 
2.8 DIRECTION: 240 
se 162 Dare 27 
s 166 wouR: 09 
svt 8 166 
162 
caun | 
TOTAL | 268 1062 3566 46.2 3.2 
DECEMBER Oata SumMMARY #6008 
AVERAGE LATITUDE 4%6.0N AVERAGE LONGITUDE 131.0w 
MEANS ANO EXTREMES 1m | OAYS wITH 
«(DA HRD wax HRD pata 
AIR TEMP (OEG C) 18) | a3 (26 00) | 
SEA TEMP (OEG C) (31 06) | (01 06) | ! u 
AIR-SEA TEMP (03 15) -00 (26 00) | 31 
ESSURE (MBAR) 0990.1 (21 18) | 1012.8 | 1027.9 18) | n 
WIND - FREQUENCIES, aus EXTRERES 
HH TOTAL | SPEED WO. OF OBS: 123 
3.3 wax WI 
! 1 PEEO: 7 
ay 
1 2063 1262 
i 2 3.3 
; 1262 


2-2.5 3-3 


35-6 29 


| ME (0a HRD 
re (26 18) 


1 WO. OF | DAYS WITH 
1 08s oaTa 
22s 1 29 
27 
arr 2 
27 
WIND - & FREQUEN MEANS AND EXTREMES 
(KNOTS ) 
6.9 26.3 wax WIND 
1 15.8 | SPEED: 4&7 KNOTS 
1 29.6 | 24.0 OIRECTION: O50 DES 
2265 | 16.7 Day: 23 
669 | 1568 
1 460 | 1266 
1 100.0 | 21.7 
13.6" 9.0" (08 03) 28.3 


NOVEMBER Data Summary #6011 
AVERAGE LATITUDE 34.°N AVER, LONGITUDE 120.9% 
MEANS AND EXTREMES ! 1 OF | OaYS WITH 
(oa wR) mean max (04 wRD oss 
AIR TEMP (OEG Ch 1167 C17 12) 1 14.2 1 17.5 ¢03 21) | 239 30 
SEA TEMP (DEG Cd 13.0 (26 O99 | 14.6 1 15.9 (01 21) 1 239 1 30 
arr C) -02.9 219 | 02.0 (27 219 239 | 30 
(MBAR) 1010.2 (10 1 1026.6 (25 18) 239 1 30 
1 WIND - MEANS AND EXTREMES 
22- Tota. | NO. OF OBS: 23° 
io a 33 “7 
13.4 16.3 1 31.0 10.9 wIND 
See ? SPEEO: 23 KNOTS 
8 ! OIPECTION: 330 DEG 
1.7 ! Day: 
8 ! 
1.3 
286.5 
ol ! 261 
TOTAL | 15-5 36.0 4 2s. 1 100.0 1 10.2 
WAVES = & FREQUENCIES, MEAN AND EXTREME (METERS) WO. OF WAVE O85: 238 
WEIGHT (MH) 2-265 3-365 B-9.5 99.5 | MEAN MAK (0A HRI 
FREQUENCY 28.2 SH.2 1266 1 201" 5.0” 109 


NOVEMBER oata #5001 
AVERAGE LATITUDE AVERAGE LONGITUDE 087.66 
MEANS AND EXTREMES 1 NO. OF DAYS WITH 
(oa Hed MEAN (Da oes | Oata 
AIR TEMP (0EG C) -08.7 (10 06) t23 03) 1 25 
SEA TEMP (0EG C) O3.3 (25 12) 1 03.5 is) ! 25 
AIR-SEA TEMP Ci -08.2 (10 06) | -02.3 (23 1 25 
PRESSURE (BAP) 0990.8 (09 09) | 101762 2 
WIND - MEANS AND EXTREMES 
= 22- 3a- Tota. | SPEED WO. OF O8S: 1%6 
| ic a 33 “7? (KNOTS) 
1 1.0 23.0 5 3362 13.2 wax wInn 
160 3.6 ol | 657 SPEED: 23 KNOTS 
5 5 1.0 | 306 OIRECTION: 320 DEG 
set 1.0 13.3 Oar: 1 
s 1.0 tel 1 19.8 
Se 2.0 1262 
. 1 266 1 2202 
nw Sel 1.0 16.3 | 14.2 
TOTAL | Se6 27.6 65.3 1.5 1 100.0 | 12.2 
WAVES FREQUENCIES, MEAN AND EXTREME (PETERS) NO. OF WAVE OBS: 18e 
WEIGHT <1 2-2 3-+3.5 &-5.5 6-7. | MEAN HRD 
FREQUENCY 1641 60.2 1969 1 1.3" 3.5" (09 


AVERAGE LATITUDE 


47.26 


army 
AVERAGE LONGITUDE 


086.56 


DECEMBER Oata su 
AVERAGE LATITUDE 34.9" AVERAGE LONGITUDE 
MEANS AND EXTREMES Oars with 
AIR TEMP (DEG C> 10.3 (07 18) | (31 219 1 n 
A TEMP (DEG Cd 13 tos 15) (26 219 1 
AIR-SEA TEMP 07 18) «sa 
PRESSURE 1008.3 (08 03) | 1018.3 | 1026.8 
WIND - FREQUENCIES, REANS 
| Tora. | WO. OF OBS: 205 
13.5 13.5 
3 
2.9 
5.7 1.2 
1.2 
3.7 
10.2 16-7 ' 
3 
TOTAL | 82.0 37-2 248 


-3 


m < 


1 
2. 


«5 6-745 


NO. OF WAVE 08 
9.5 me man 


1 


3.5" 


AVERAGE LATITUDE 31.7% AVERAGE LONGITUDE 
MEANS AND EXTREWES 
HRD “ax HRD 
Cd 18) | 23.2 (10 03) 
SEA TEMP (DEG Cd 19.65 (28 21) 1 25.2 (tie O68) 
“SEA TEMP Ci) -17.5 (25 16) | -O7.3 1 00.3 10 21) 
PRESSUPE (MBAR) 1006.0 (16 21) | 1029.7 | 1032.1 (22 
wInD - WEANS AND EXTREMES 
Tora. | SPEED WO. OF OBS: 20° 
1 268 2160 16.3 6.2 1 35.9 | 13.6 
we 5 9.6 2.4 ! 17.2 bid 
5 ! 1 41.0 OIPECTION: 360 
se 5 1.0 10.0 Oav: 2 
s ! ! +S 1 22.0 mous: oe 
5 1 2343 
w 5 5 12.9 
TOTAL Sieh 10.0 1 100.0 | 13.8 
waves - & WEAN AND EXTREME (METERS) WO. OF WAVE OBS: 209 
2-2.5 3-3.5 © s 9.5 29.5 | MEAN 
Frequency 22.5 2061 1.9 1 1.0" 12° 12) 


AVERAGE LATITUDE 


MEANS AND EXTREMES 1 OF | DAYS wITH 
IN (fa wean war toa oes ata 
TEMP (DEG C) (10 09) | «22 219 1 197 2s 
EA TEMP (DEG Cd) {21 OS.3 (06 21) ive 2s 
are TEMP (CEG -08.0 110 09) | -07.7 | 30.5 (28 12) 1 i197 25 
SSUPE (MBAR) C990 109 103 1 2035.1 2s 
WIND & FREQUENCIES, MEANS BNO EXTREMES 
22- 1 | SPEEO NO. OF O85: 197 
ore | ac 3 | 
| 
ne SPEED: 24 KNOTS 
DIRECTION: 310 DEG 
se | 1.0 5 366 Darr 
Ses 3.0 5 
TOTAL 25.9 67.0 2.5 1 100.0 | 12.6 


& OF OBS 


POTENTIAL SUPERSTRUCTURE ICING 


MODE@ATE: 


SEVERE: NONE 


DECEMBER Sumnary 96012 
AVERAGE LATITUDE AVERAGE LONGITUDE 122.76 
MEANS AND EXTREMES WO. OF | OAYS WITH 
“IN HRD EAN max HRD oata 
AIR TEMP (DEG 09.2 (08 15) | 1267 1768 (15 28) 1 
Sta TEMP Cd) Lie? (02 O39 | 12.7 13.3 (30 229 | ! 
AIR-SEA TEMP (DEG C) -03.6 (08 15) | oo. OS.1 (15 18) ! 
PRESSURE (MBAR) 09 1029.6 (10 18) 1 
VENCIES, ME 
SPEED 
NO. OF OBS: aes 
WIND 
SPEEO: 32 KNOTS 


OIRECTION: 170 


oo 
6.6 
53.7 2866 3.7 
WEIGH 2-2.5 3-3.5 | 29.5 | MEAN WR) 
25.8 15.6 1 5.0" (04 00) 


Da 
42.76 


Ta 
AVERAGE LONGITUDE 


MEANS AND EXTREMES 


Sta 
aIR-SEa ten (DEG C) -20.3 
OF 


(OEG Cc) 


(0a 
“13.8 (26 00) | 
OS.9 (28 12) 1 
{26 oo) | 

‘os 


max 
11.2 
ce 


wIND - REANS AND 


- i- ! OF OBS: 
2.6 1 H 21.3 
seo ! 6.0 ave os 
s ! 1 os 
sv 1 12.8 1 
1 . 1 1 
w 1 29.9 | 21.0 
TOTAL 6.0 1 100.0 | 18.9 
WAVES & FREQUENCIES, MEAN AND EXTREME (METERS) OF waVE O85: 233 
FREQUENCY 9.0 38.6 25.3 12.0 108 G3) 
OF O8S WITH POTENTIAL SUPERSTRUCTURE ICING MODERATE: 20.2% SEVERE: 1.78 8085: 


DECEMBER 


AVERAGE LATITUDE aver, ae LONGITUDE 124.20 
WEANS AWD EXTREWES 1 wo. 
TEMP 12) oz (26 16) 285 
PRESSURE 102 18) 1017.3 2033.8 (16 12) 28s 
WIND - & FREQUENCIES, MEANS AND EXTREMES 
om | 10 2 33 | 
1 10.2 | 10.0 
we ! S.1 | 10.8 
1 19.3 43.7 
se i 1 15.0 
1 23.9 | 15.0 
se 6.3 1563 
w 
cart ! 
Tora | 2267 Teed 1 100.0 | 13.8 
S 87.3 28. 162 12.07 (27 


(0a 
NOVEMEER s : 
wean toa wee oes Data 
arr 00.3 | 03 233 30 
“06.9 | 02.8 (03 OF) | 253 30 
101662 | 1039.0 «28 06) | 238 | 30 


Selected Gale and Wave Observations, North Atlantic 


November and December 1980 


Vessel 
NORTH ATLANTIC OCEAN 


JUTHLANDIA 
JUTHLANOTIA 
EXPORT LEADER 


BUYER 

GULF TRADER 1008.0 
SEALAND PACER 
BERGLUOT 

DART EUROPE 
AMERICAN ARCHER 
ANTONIA JOHNSON 


0986.1 
0999.0 
0965.7 
0990.3 
1004.0 


AMERICAN ARCHER 
AMERICAN ACCORD 
SEALAND PACER 
MEONTA 

SEALAND LEADER 


1003.5 
1005.1 
1005.8 
0996.2 
0996.5 


SEALAND GALLOWAY 
OAVIO P PEYNOLOS 
OLEANDER 

SEALAND MARKET 
HAMILTON WHEC 715 


0976.6 
1002.4 
0999.4 
0988.8 
1006.5 
AMERICAN LEGEND 
EXXON HUNTINGTON 
BERGLVOT 

DOCTOR LYKES 
SEALAND LEADER 


0992.6 
1014.0 
0975.0 
1019.8 
0976.0 


~ 


~ 


TFL EXPRESS 
SEALAND LEADER 
C V LIGHTNING 
USNS COMET TAKR 
BERGLVOT 


0986.5 


1004.0 
AMERICAN LEGEND 
TFL EXPRESS 
AMERICAN LEGEND 
AMERICAN ACE 
AMERICAN LEADER 


0980.7 
0976.5 
1005.8 
1003.7 
0987.0 


voouw 


AMERICAN LEADER 0993.9 
AMERICAN LEADER 1004.2 
AMERICAN LEADER 1019.0 
GEORGE WYTHE 


1006.8 
MARCONA CONVEYOR 1006.0 


ou 


TFL EXPRESS 1006.5 
NORTHERN LIGHT 0983.5 
SEALAND PRODUCER 1010.0 
SEALAND PRODUCER 0990.0 
DART EUROPE 0987.6 
GEORGE WYTHE 1001.7 
AMERICAN ALLIANCE 1008.8 
GEORGE WYTHE 1007.1 
SEALAND PRODUCER 0998.0 
SEALAND PRODUCER 1014.6 
AMERICAN ACCORD 0992.6 
AMERICAN ARCHER 0983.5 
NANTUCKET IT 1011.2 
SEALAND PRODUCER 0998.0 
MORMACSUN 1016.0 
SEASPEED ASIA 
LASH ITALIA 
DOCTOR LYKES 
AMERICAN LEGENO 
SEALAND EXPRESS 


COUN 


LASH PACIFICO 
SEASPEED ASIA 
LASH PACIFICO 
SEALAND GALLOWAY 
AMERICAN LEGEND 


~ 


1007.5 
1010.0 
1009.5 
1005.1 
1019.3 


SEALAND PACER 
SEALANOD EXPRESS 
EXPORT LEADER 
RESOLUTE 
AMERICANA 


1005.5 
1006.5 
1018.3 
1003.3 
1006.0 


OF NUWON ONUND 


AMERICAN LEGEND 
SEALAND CONSUMER 
SEALAND PACER 
SEALAND RESOURCE 
SEALAND PACER 


1011.2 
1009.1 
1008.8 
1013.5 
1012.2 


- 
~ 


ADM WM CALLAGHAN 1005.5 
AMERICANA 0999.0 
1000.1 
1006.7 
0997.1 


KN 
SEALAND RESOURCE 
KNORR 


wenow 


SEALAND RESOURCE 
PEONTA 

AMERICAN CHAPGER 
MEONTA 

SAPPHIRE 


1012.2 
0999.8 
1005.8 
1001.8 
1005.0 


MEONTA 
LAVAUX 


GREAT LAKES VESSELS 


J Aw IGLEHART 
ARTHUR M ANDERSON 


1011.3 
1006.0 


NN 


> 
i 
Nov. 
ELxy 1 |S9.1 3169 12) 25] 50 SNM] 03 | 0997.5) 8.0) 4.6) § |10 6/13 
ELxy 2 |55.1 34.5 OO] 25) 45 SNM) 00 | 1007.0) 8.0] 12.8 
| 49.5 22.5 w) 15) 14 45 2 14 1005.8) 11.7) 13.9 6 i3 9 
202] 2161] 4 | 23 18} | 32.5 
| 22.8 6.5) xx 
12.3) 1661) 4 [19.5] 9 | 19.5 
| 1269] 14.5] | 6.5) 23) 9 | 13 
16.0) 8 29) 8 | 32.5 
5.5) 5.5 
16.0] 19.1) 8 |16.5) 32) 8 | 16.5 
KFCS 9 |47.8 39.8 00] 07) 45 07 12.3] 17.3 >23 | 41 
KFEZ 9 |47.8 41.1 00] 07) 46 00 11.6] 16.2) 9 |36 
KSLB 9 | 46.2 N| 37.3 12) 45 nm] 02 13.3) 14.0) 6] 8 09} 10 | 29.5 
OXON 9 |39.7 39.6 12] 50 16 17.6 12 |19.5 
WSNH 9 137.7 37.1 18) 27/6 45 25 19.0] 19.0] 9 |16.5] 30] >13 | 32.5 
18.0] 15.2) 18/213 | 32.5 
25.5] 28.0) 6 8 | 14.5 
| 1964) 2268] 6 | 29) 9 | 23 
| 606] 1060) 4 32/< 6 | 14.5 
| 1202] 2102 
15.6] 15.6) 14 | 10 12} 12 | 14.5 
24.5| 26.6) | 5 06] 9 | 19.5 
14.0] 23.5] 9 | 16.5 
23.9] 25.6) 10 | 1165 
13.0) 21.0] 4 | 6 30] 9 | 1965 
12 | 50.5 36.7 w| 13/6 45 40 | 14,0) 13.0) 4 | 5 13} 6] 6. 
WSNH 13 |40.2 N| 60.9 45 wm] 15 | 0993.5] 12.0) 20.0) 5 30] 9 | 24.5 
KAFP 13 |42.5 N| 6145 | 32) 45 03 | 0988.5) 8.9] 14.4 18 6 | 1665 
7? 13 |} 41.2 61.0 12| 32) 4s | 02 1001.9 9.5) 1768 19.5) 6 | 26 
17.8] 22.0 16.5 
6.7) 667 8 30] 8 | 1665 
| 3 6 | 6.5 
| 667 6.5} 30) 8 | 14.5 
13.3] 18.9 10 32] 9 | 13 
1265] 1262 1165] 25] 10 | 18 
6.0! 15.6 27] 9 | 1665 
19 32|/< 6 | 10 
4.0) 5.6 13 
16.1) 18.9 1165} 25] 10 | 16.5 
23.0) 26.0 10 17/8/10 
| 24.0) 25.3) xx 
1363) 16.8] 13 | 22 
15.3) 16.6 29) 11 | 36 
1964) 18.2 22] 11 | 29.5 
20+6| 1960) 6 25) 9 | 28 
21.8) 21.3) 6 | 18 21) 9 | 16.5 
6.8) 6 |13 32] 6 | 665 : 
17.8] 21-1] 6 30) 9 |19.5 
15.0] 16.6 
11.6] 18.8 30) 13 | 3265 
1060) 12 | 2965] OF) a2 | 32 
1000) 3e| >13 | 21 
605] 8.7] 3] 32] 7/23 
| 1565 | 65.5 
768] 10.0) |16.5| 10 | 29.5 
| 
| 19.0] 22.0 16.5 
24.0) 18.9) 27) 8 13 
8 11965) 33) 22 | 28 
21.2) 12 |18 12 | 34.5 
20.0} 23.0] 9 | 34.5) | 41 
wIEe 23 [31.8 N| 53.9 16) 26) 45 62 2101) | 8 29) 8/18 
OSEH 23 | 35.0 59.5 w| SO 25 18.0] 21.0 29.8) 33 29.5 
wIEe 24 | 30.1 Ni 5265 OO} 28) 45 16 2202 
KHLK 24 |43.9 48.8 45 nm} 02 | 1160} 15.0 16.5] | 16.5 
KFEY 24 | 3601 6263 06) 48 26 12 | 34.5 
| 
26 4160 06] 47 62 | 1662] 1748 10 18} 10 | 29.5 
24 [3204 12) Sa] 45 | 19.0] 23.0 24.5] | 32.5 
24 [45.0 N| 48.5 18] 06] 45 wm] 02 | 1006] 11.7 10 os} 9 23 
KFOZ 24 | 36.8 N| $5.0 23) 35] 55 wm] 18 1661] 19.4 13 34] 10 | 23 
IBPA 25 4168 12) 47 nel 02 | | 16.0) 18.0 26 09] >13 | 23 
KFEY 25 [39.9 18) 36) 41 19.5] 04) 10 | 37.5 
WCHF 26 | 40.2 N| 33.0 06) 13) 50 24.5] 6 | 29.5 
KSLB 26 | 40.7 6066 12) 286) 46 3 26 7 
26 | 48.2 3962 | 19} 10] 45 10 10} | 14,5 
KSLB 27 39.9 64.0 06) 44 10 29) 10 | 26 
9.0] 17.0 10 | 27] 10 10 
| 1964) 18.9 26) 12/16 
1165] 14) 8 19.5 
16.7] 19.0) 28] 10 | 16.5 
wuKO 28 | 48.3 25.2 w| 06] 16] 45 02 12.2] 10.6] | 10 1s} 
OxON 28 | 49.4 3165 06) 12) m6 44 13.6 
KGTR 28 [47.6 N| 50.6 w| 16) 35| 50 10 3.4] 348 16.5] 35] 6 | 26 
OXON 29 | 43.5 43.5 18] 34) SB 03 13.0) 18.0) | 1665] 36) >13 | 26 
SMYK 29 47.9 40.4 18] O2) 43 63 11.0] 17.0 10 32] 8 | 23 
OXON 30 | 44.2 45.1 00] 80 | 9.7 6 | 16.5) 36] >13 | 26 
4800 30 | $0.6 N| 3766 06) 62 760] 12-0] 8 | 16.5) O01] 12 | 16.5 
9876 9 45.6 84.6 06) 12) 44 10 NH} 23 2.0] 4.0) 3] 
9863 22: | 47.6 67.4 06] 35) 41 SNM) 3.0} 7.0 
| 13) 26.0 |093.5W [16 | 07 | 
44004 22 | 39.0 |070.0W | 32 | 42 1016.7 [20.7 | 17.2 | [12 


if 


El 


NORTHERN LIGHT 
NORTHERN LIGHT 
BALTIMORE TRADER 
OLEANDER 
OLEANDER 


1014.0 
TEL EXPRESS 
BALTIMORE TRADER 
MORPACGLEN 
WANTUCKET IT 
SAPPHIRE 


1016.0 


erree 


1007.0 
AMERICAN ACCORD 1006.0 
SAPPHIRE 1009.0 
MORMACGLEN 1012.7 
AMERICAN RANGER 1014.2 
NORTHERN LIGHT 


AMERICAN ACCORD 0996.0 
PORMACDRACO 1010.0 
AMERICAN ALLIANCE 1017.3 
AMERICAN LEADER 1015.0 
AMERTCAN LEGEND 1015.2 
J LOUIS 0995.2 
JALAVIHAR 1021.0 
MORPACSUN 1011.0 
AMERICAN ALLIANCE 1024.0 
AMERICAN ALLIANCE 1032.7 
TFL EXPRESS 

TFL EXPRESS 
AMERICAN ACCORD 
POSSEHL 

TFL EXPRESS 


AMERICAN ACCORD 
a0” CALLAGHAN 


GOLDEN ENDEAVOR 


AMERICAN ACCORD | 1029.0 
TFL EXPRESS 1008.68 
TFL EXPRESS 1016.2 
WH CALLAGHAN 1005.8 
BUILDER 1007.0 


BALTIMORE TRADER 1020.0 
CHERRY VALLEY | 101763 
BUILDER 1015.0 
TFL EXPRESS 1012.6 
RBORINQUEN | 1007.8 
NORTHERN LIGHT 0995.0 
AOM CALLAGHAN 1012.0 
SEALAND PESOURCE 


0997.0 
GREAT LAKES VESSELS 


a 4 FERBERT 

EOwIN GOTT 

JOHN DYKSTRA 
ARTHUR M ANDERSON 
PHILIP R CLARKE 


ARTHUR ANDERSON 

FERBERT 
BENJAMIN F FAIRLESS 
ARTHUR ANDERSON 
CASON J CALLAWAY 


WILLIS B BOYER 
MESABI MINER 
EOWIN GOTT 
JOHN DYKSTRA 
J Aw IGLEHAPT 


ARTHUR ANDERSON 
ARTHUR ANDERSON 


070.0w | 


NOTE: The observations are selected from those with 
x = winds > 35 kn or waves > 25 ft from May through Aug- 
ust (> 41 kn or > 33 ft, September through April). In 
cases where a ship reported more than one observa- 
tion a day with such values, the one with the highest 

windspeed was selected. 


Us 
NORTH ATLANTIC OCEAN 
NGYS we] 02 | 1032.0) 18.3) 18.9) 7 co c 
NGYS 80 | 1009.0) 17.2) 19.4) 8 
KASJ O07 | 1024-2) 7.8) 23.3) | 10 31] 9 | 16.5 
80 1006.9, 5.3) 16.2) 9 |13 26) 12 | 19.5 
| 9 | 26.5) 29) 12 | 26 
7.0) 5.6 
15.6) 7 | 7 | 29.5 
14.5) 22.2) § |19.5) 36 
1.0] 10.8) § /10 29) 10 | 26 
10.0] 18.5) |13 29] 6 | 16.5 
3 1262} 22.2) 11 |23 
11-0) 21.0) © 31 7/18 
10.6) 22.2) 7 | 213 32} 10 | 23 
15.0] 16.3) 6 32] 11 | 26 
17.8) | 13 26) 12 18 = 
14.0) 13.3) |23 
1263) | 2665) 35) 12 | 3268 
149.0) 661 16.5) 20 16.5 
18.4) 16.7) © |10 19) 9 | 16.5 
- 1.7) 9 | 26.5) 27] 10 | 28 
9-5} 12-0) 12 | 18 27) 10 | 26 
1465) 8 | 27) 10 | 1965 
4.4) 28.8) | 6.5) 29) 10 | 26 
6.5) 11-0 
& 7.0) 10.3 
18.5} 13.8) 10 |19.5 
| 18.0) 19.0) § 36) < © | 3765 
8.5) 10.0 
KFEZ 19 | 45.7 N| 33.0 18) 28) 46 SNM) 02 | 15-6) 13-9) 12 | 37.5) 26) 22 | 
20 05.9 w| 06) 27) 45 SNM} 25 | 1008.5) 1163) 10.6) 25] 10 | 19.5 
TFL EXPRESS 20 | 53.9 N| 35.9 23) $5 10 NM] O02 | 0991.0) 5.5] 602 
TFL EXPRESS ovPu 21 |53.1 38.0 11) 52 10 402 | 0998.0) 3.0) 7.5 
22 | 46.9 N| 63.5 =| 06) 29) 45 02 | 1022.0) 17.0) 263) © | 21-5) 27) 119.5 3 
| 
aca} ot] © 
- 7.0) 7.9 | 
4.0) Sel | 
16.8) 18.0) 6 |23 25] 6 | 16.5 
20.0) 21.7) © [18.5] 20) 7 | 26.5 
10.6) 21.7) 6 |10 7 | 16.5 
1167] 16.3) 3 3s} 
1546) 1466) © 19) 7 | 2965 
17.0) 20.3 
2166) 7 | 2265) 28) 923 | 20.5 
15-6] 15.0) 6 | 16.5 7 19.5 
1365] 1.0] 3 17) © | 16.5 
9801 2 [8268 6763 18) 34) 48 2 73 160} 6.0) 3 | 
9901 3} 44.2%) 62.4 00] 48 +25 NH) 90 - 5.0 13 
9852 9 | 46.8 | 85.0 00 #1 10 we) «02 - 2.0) 4.0 
x 9863 11 | 46.7 8463 00| 32)" 42 78 60.0 6.5 
9829 13 | 47.7 89.0 w| 32)" So S 70 - 6.0) $.0) 10 | 41.5 
13 | 47.5 87.3 43 86 - 200] 3] 8 
9803 13. | 47.2 87.5 12) 34) 45 SNe) 607 10 
2863 14 | 84.6 06) 33)" 45 oS 4.0 
9841 18/9767 8768 06) 32) 46 75 3.0] 10 | 14.5 
98s9 14 8204 12] 44 > 25 02 5.0) 2.0) 3 | 665 
9887 | 14 |@7.6 12) 34) 42 1 (86 4.0) 7 | 10.5 
9901 17 | 45.1 8606 46 - 1.0 14.5 
9852 | 17 | 4668 8651 18) 20)" S6 200 Yo} 75 - 3.0] 8 
9876 18 | 44.2 25|™ 48 1.0} 3.0) 3 | 
9863 18 | 47.5 67.4 18) 46 10 NM) “15.0) 9 | 13 
fot 28 | 34.78 | 072.3W 21 | 07) 5 17 
41001 29 | | 072.3¥ | 00 | 09 | 17 
44004 03 39.0" | 070.0W | a7 26) 1009.4 | 4.8 | 16.6 | u 
44004 04 | 39.0" | 070.0W | 04 | MAS 1015.8 | 5.9 | 15.3 | 4 
44004 0S =| 39.0N 00 | 31| Mal 1016.4 0 


Selected Gale and Wave Observations, North Pacific 
November and December 1980 


Vessel Time Wei i Pressure 


mb. 


NORTH PACIF OCEAN 


DISCOVERER OSS 
RALPH B JOHNSON 
SEALAND DEFENDER 
VAN TRIUMPH 
OGDEN FRASER 


0984.3 
1007.5 
1000.5 
0995.0 
1004.5 


SEALAND MCLEAN 
LNG LEO 
JARVIS WHEC 725 
JARVIS WHEC 725 
PACBARON 


0991.0 


KOREAN FIR 

NEWARK 

WESTWARD VENTURE 
PRESIDENT KENNEDY 
MORNING GLORY 


0969.5 
0984.1 
0995.4 
0980.0 
0999.6 


MAINE ORE 

MORNING GLORY 
PRESIDENT MC KINLEY 
SEALAND MCLEAN 
ALASKA STANDARD 


0983.0 
0995.8 
0993.1 


1000.0 
0986.5 


w 


PRESIDENT MC KINLEY 
ATLANTIC PIONEER 
ORIENTAL STATESMAN 
QUEENS WAY BRIDGE 
MARITIME QUEEN 


1007.0 
0983.0 
0995.5 
0987.5 
0991.0 


WESTERN HIGHWAY 
UNITED SPIRIT 
EASTERN HORNET 
ARILO MAERSK 
FRIENDSHIP 


0976.4 
0991.0 
0989.5 
1006.0 
0981.5 


PRINCE OF TOKYO 
SEATRAIN CHESAPEAKE 
PRINCE OF TOKYO 
ARILO MAERSK 
PRESIDENT POLK 


0973.0 
1005.0 
0974.0 
1012.0 
0975.0 


CHEVRON MISSISSIPPI 
FRIENOSHIP 

MARITIME QUEEN 
WESTERN HIGHWAY 
SAMUEL S 


0992.5 
G986.0 
0991.0 
0999.8 
1003.0 


LNG AQUARIUS 
BLESS RIVER 

BLESS RIVER 
SEALAND LIBERATOR 
TONSINA 


0996.3 
1017.0 
1019.7 
1002.0 
1008.0 


PRESIDENT KENNEDY 
PERENNIAL ACE 
PRESIDENT KENNEDY 
BLESS RIVER 
NEPTUNE AMBER 


0995.0 
0996.0 
1004.5 
1018.5 
1003.5 


PRESIDENT JEFFERSON 
MORNING GLORY 
SKAUGRAN 

MAINE ORE 

IKAN KERISI 


0980.7 
0983.3 
1012.0 
0990.0 
0968.0 


~ 


MORNING GLORY 
MAINE ORE 
SEALAND EXCHANGE 
IKAN KERISI 

IKAN KERISI 


0980.3 
0993.0 
1016.0 
0973.0 
0989.0 


mm 


MAINE ORE 

MING GALAXY 
SEALAND EXCHANGE 
SEALAND EXCHANGE 
GREAT LAND 


1013.5 
1000.5 
1003.8 
1012.0 


camem 


PRESIDENT TYLER 
MAINE ORE 

POLAR ALASKA 
SEATRAIN CHESAPEAKE 
AMUR CAREER 


1019.5 
0999.0 
0995.0 
1008.0 
0999.0 


PRESIDENT TYLER 
PRESIDENT MADISON 
IKAN KERIST 

AMUR CAREER 
PRESIDENT TYLER 


1026.8 
0994.0 
1000.1 
1006.0 
1030.0 


mmm 


GREAT LAND 
WASHINGTON WOOO 
POLAR ALASKA 
POLAR ALASKA 
NEPTUNE AMBER 


1012.0 
PERENNIAL ACE 
WASHINGTON WOOD 
EXXON PHILADELPHIA 
ARCO CALIFORNIA 
MANHATTAN 


1025.0 
0994.0 
1011.2 
099762 
0978.9 


ANNA MAERSK 
BROOKS RANGE 
VAN TRIUMPH 
NEPTUNE DIAMOND 
BELLMAN 


1013.0 
1019.0 
1010.0 
1005.1 
1012.0 


SEALAND EXCHANGE 
BRILLIANT STAR 
AMERICA SUN 
AMERICA SUN 


1018.9 
0992.0 
0971.9 


44 1 NM] 8.9} 9.5} 6 10) 9 | 1c 
06] 41 10 NM) 16.5) 19.5] 12 | 21 13 | 23 
06] 48 2 64 1160) 14.0) § xx] | 24.5 
6zuP 18] 23)" 45 10.0) 8.0 
SMPQ 18] 29)" 44 15 19.5] 22.0| 4 | 665) 28) 10 | 16.5 
WHGA 18] 29) 50 10 NM] «15 | 0998.9) 15.0] 16.2) | 665) 29} 9 | 295 
woz8 4s S 25 | 1009.5] 28.0) 26.7) 4 |13 /19.5 
18] 35)" 45 +5 NM] 10 | 0976.5) 602 9 |1665 
NAQD 60 NM] 63 | 0973.0) 60 to 
asyt oo} 51 1 44 | 17.0) 16.0) 10 29] 10 [19.5 
oo] 51 +S NM] 62 8.0) 8 34) 12 | 23 
WNDO 06] 10) 45 02 10.0] 10.0) 4 11] 7 | 1665 
KHUB 06] 12) 43 63 10.0] 11.7 
KCAK 12] 36] 45 63 |} 3 36] 7 119.5 
ezuu 18] 23)" 42 SNM] 13.0] 13.0) 6 22] 9 | 14.5 
62PT 18} 01) 10 NM] 4.0) 7.0) 10 02] 10 | 19.5 
6zuu 46 5 nm] 80 | 13.0) 12.5) 6 22] 9 [13 
12] 01) 48 O07 1242] 1566 
WHOA 12] 27) 45 10 NM] 20.0) 20.5) 4 /10 8 
WHON 12] 09) 45 1 665 667} 9.0) 4 17) | 23 
3862 NI 174.2 oo} 32) 4s 10 NM] 16 13.9] 16.7) 3] 5 6 14.5 
H3WN 3767 17664 OS 19.0] 17.0) 4 |13 6 | 10 
ELRE 34.8 17861 on 2165] 20.0 
JHJE 4201 NL 17568 43 2 63 10.5] 3 CS} 7 
HOMC 19.5 NI 121.4 12] 09) 60 oS NM) 26.5] 27.0) xx | 73.5 
44.4 164.1 12} 10)" 43 1 NM] 63 7.0) 7.0 
19.9 12269 18] 14)" 55 1 80 | 27-0) 28.5) © 14) 6 | 16.5 
6200 47.0 16862 18] OS} 2 18 660) 4 | 6-5] 08] 10 | 16.5 
OxTH 35.3 16866 18] 30) 45 10 NM; 16-0] 17.0) 3 30) 9 | 39 
Euxe 41.0 166.2 18} 60 1 63 9.0) 19.0) xx |26 26] 12 | 32.5 
42.2 161.3 21) 22/4 50 +25 NM) 42 10.0} 12.0] 68 22] 8 | 14.5 
osoc 35-7 162.4 23) 27/4 SO 02 19.0] 16.0) 12 |23 27) 12 | 23 
42.1 160.3 00) 23) 45 200 YO} 42 11.0] 12.0] 9 25) | 1665 
OxTH 35.1 N/170.0 OO} 36 10 NM] 16.0 |19.5) 30) 10 | 32.5 
WNET 43.0 158.0 00) 23) 45 25 8.9] 10.0] 10 | 6.5) 23) 12 | 14.5 
WXBR 46.0 132.7 oo] 21) 42 12-9] 13.3) 6 20] 10 | 24.5 
41.0 163.9 00} 27|™ 60 1 10.0] 14.0) xx |26 8 | 32.5 
19.8 12266 oo} 70 +25 NM) 82 27.0) 26.0) xx | 41 
43.8 15501 16] 42 NM) «02 8.0) 3a) 7/22 
SLHK 33468 178.9 00] 42 2 02 19.5] 20.0] 6 | 3 os] 11 [13 
23.5 125.8 01) 18)" 60 07 2602] 26.7) 10 |24.5) 18] 11 | 29.5 
oses 38.2 134.2 18) 32 10 NM; 17.0) 14.0) 4 28) 8 | 42.5 
oses 38.8 13564 00] 35 10 NM} 17.0) 14.0) 6 |14.5) 28) 8 | 44 
KHRP 39.7 14569 06; 45 10 NM} | 1060] © |18 
KUNG 4604 131.0 12| 23) 10 18 } 1262] 14.0) 3 | 665) 28) 8 11965 
KCAK 10 27) 6 | 23 
HOMG 14.5) 28) 7 | 14.5 
KCAK 27) © 
DSRS 14.5) 27) 8 | 32.5 
29.5| 29] 6 | 39 
9 | 49.2 15962 06| 26) 45 2 26 202] 3.9] 119.5) 26) 6 /19.5 
ezuu 9 |52.8 176.3 24)" 42 1 8.0) 7.0 24] 8 119.5 
LHUK 9 | 41.9 NL 179.5 12) 20) 47 +25 NH) 55 | 13.5 
9 | 48.5 160.8 18} 28) 45 2 2-5} 6.0) 
OVKG 9 |51.8 N| 166.7 21| 25] 65 NM) O07 | 4.0 
ezuu 10 | 52.6 176.3 se 2 26 6.0) 6 |10 24] 10 | 19.8 
62RT 10 | 48.0 160.6 00} 27) 42 10 NM) 6-0) 12 |23 
KFOU 10 | 40.9 Ni 16161 oo] 27) 4s 10 11-7] 1369] | 665] 27/913 | 19.5 
10 | $1.5 Nj 166.0 27) 70 200 07 6.0 
11 | 51.0 164.2 27) 45 S NM] 02 
11 | 46.9 158.5 29) 41 NM) 3.0) 6.0) 12 23 28 19.5 
11 | #664 175.5 06| 23 10 NM} 8.0) 7.3} 8 8 | 32.5 
KFOU 11 | 44.3 NL 28) 40 10 NM} (25 12.2) 3] 8 27/< 6 | 34.5 
KFOU 12 | 45.8 NL 17762 oo] 27) 45 15 6.6] 5-5) S| 8 27) 10 | 19.8 
wroe 12 | 50.6 129.4 18] 46 63 1262] 1167] 6 | 665) 17/923 | 665 
12 | 35.9 174.8 30) 10 NM} | 2602] 1566) 2 | 468) 3a] 10 | 3268 
6zRT 12 | 42.4 150.4 17) 42 tone) } 14.0) 6.0) 8 | 16.5 
SLEU 13 | $3.6 179.65 oe] $5 +25 NM) 3.0) 3.0) 3 31) 
osec 13 | 34.3 140.6 il] 26) 42 SNM} 01 1760] 22.0) 22 | 16.8) 26) 10 | 13 
13 | 44.4 26)" 45 SNM] 4.0) 10.0) 7 |10 26] 9 | 11.5 
13 | 35.7 17664 34)m 22 10 NM} O02 1500) 19.5) 2 | 265) 34] 10 | 34.5 
$4.5 Nl 18) 34) 45 10 NM} 02 3.9) 34) 7 2268 
13 | 44.9 149.8 23) 26) 45 SNM] 4.0 
3ExO 14 | 44.8 15268 45 10 NM) 9.0} 10.0) 7 |10 27) 9 | 
wezn 14 | 35.7 NL 174.2 00] os|™ 20 10 NM} 1661) 20.0) 2 | 265) 34) 10 | 3465 
wroe 14 | 49.3 127.0 12] 12)" 42 2 NM] 61 | 1015.0) 10.0) 12.3) 6 13)>13 | 665 
JEOV 14 | 54.3 164.7 12) 32) 45 SNM] C3 | 1000.1) 5.5) 6-9] 6 32) 6 | 10 
SLEU 14 | 5163 16662 18) 24)" 43 SNH] 62 | 0999.0) 3.8] 3.0] 4 | 13 
SLEU 15 | $0.6 164.5 00} 20)" 45 SNM] 26 | 0999.8] 3.0] 3.0) § 20/< 6 | 10 
6.9) 12.5) 6 | 49 27) | 65.5 
12-0) 12.0 
|} 30S] 2265) 27) 811265 
} 1265) 10.0) 4 | 16.5 4 
10.0) 8.9) 7 16] 6 | 24.5 
7.2) 8.3} 12) 8 | 16.5 
| 15 | 41.9 165.0 18} 25) 47 10 NM) 02 7.9 |10 
wsre 15 | 46.3 13268 18} 18) 45 10 NM} 02 1268) 11.7] 18] 12 | 16.5 
ezuP 15 | 41.9 Ni 166.1 18] 29)" 55 10 NM] 9.0) 1265 
18 | 52.4 13566 18} 15)" 1 1165) 1269] | 2265) 16) 8 | 21 
158 |$2.0 Nl 13461 41 11.0) 13.0] § | 10 7/23 
KFOU 15 | 49.4 13265 18] 16) 45 10 11.2) 2162) xx | 10 16] 11 23 
SMSK 15 | 46.7 13861 21| 15)" 55 200 Yo} 62 13.0) 13.0) 14 |10 1s} 6 
15 | 58.1 143.4 21] 11] $0 200 yo} os 14.0) 7.2) 6 | 8 9 | 24.5 is 
16 | 57.9 143.2 oo} 14) $0 1 07 11.0) 6-0) 6 | 86 1s] 2465 


EXXON PHILADELPHIA 
ARCO CALIFORNIA 
ARCO SAG RIVER 
ASKA STANDARD 
ANNA MAERSK 


GREAT LAND 

CHEVRON CALIFORNIA 
UNIVERSAL WING 
PRINCE WILLIAM SOUND 
BELLMAN 


NEPTUNE DIAMOND 
SEALAND EXCHANGE 
KEYSTONE ACE 
PERENNIAL ACE 
IRIS ISLAND 


EASTERN ROYAL 
BLESS RIVER 
PRESIDENT MADISON 
PHILADELPHIA 
PORTLAND 


MANHATTAN 
PRINCE WILLIAM SOUND 
HOHSING BREEZE 

ASIA INDUSTRY 
EASTERN WORLD 


KEYSTONE ACE 
WESTWARD VENTURE 
SOUTH EXPRESS 

PRINCE WILLIAM SOUND 
PRESIDENT MADISON 


BLUE OCEAN 
IRIS ISLAND 
BELLMAN 
EASTERN WORLD 
BLUE OCEAN 


PRINCE WILLIAM SOUND 
NEWARK 

BELLMAN 

TRIS ISLAND 

EASTERN WORLD 


KOREAN PRIDE 
BLESS RIVER 
GLACIER Bay 
MOBILE MERIDIAN 
GLACIER Bay 


SEALAND EXPLORER 
NEPTUNE JADE 
TENNESSEE 

SIMBA 

NEPTUNE JADE 


NEPTUNE AMBER 
NEPTUNE DIAMOND 
SIMBA 

SUNNY PIONEER 
VIENNA WOODS 


AMERTCAN LANCER 
STREAM HAWSER 
VIENNA WOODS 
SEALAND DEFENDER 
ALASKA STANDARD 


ORTENTAL MERCHANT 
OGDEN CONGO 

VAN HAWK 

STALAND DEFENDER 
CALIFORNIA RAINBOW 


SACRAMENTO 
JARVIS WHEC 725 
VAN HAWK 
SHERMAN WHEC 720 
TENNESSEE 


VAN HAWK 
PRESIDENT WILSON 
SEALAND MCLEAN 

WESTWARD VENTURE 
PERENNIAL ACE 


ARCO ANCHORAGE 
EXXON PHILADELPHIA 
NEWARK 

SIMBA 

PORTLAND 


PRESIDENT GRANT 
PRINCE OF TOKYO 
PRESIDENT GRANT 
RALPH B JOHNSON 
NEW 


VAN CONQUEROR 
SEALAND LIBERATOR 
TOYOTA maRU 10 
SACRAMENTO 

VAN HAWK 


SAN DIEGO 

BROOKS RANGE 
THOMPSON PASS 
EXXON NEW ORLEANS 


222272 


o 
z2772 27722 


w 

zzzz2 


zzz2z72 


- 

o 
22777 

N 

= 


o 


zz2z27 
w 


18) 19)" 
18) 13)" 
23) 
23) 26)" 
179.0 
137.0 OO} 
166.5 OO} 
1461.3 OO} 28)" 
187.0 06) 26 


nN 


OO} 16)" 
OO} 14)” 
00) 25)" 
OO} 36 

oo} 28 

00) 20)" 
OO} 20 

00) 16)" 
00) 
OO} 


. 

OO) 16 

€} oo} 
OO} 13)" 
. 


06) 
06) 28 

06) 16 


N € 
47.9 Wi 156.1 06) 27) 
64.0 164.7 06) 23)" 
SO.1 N/ 152.7 12) 
#4. 162.5 23) 30)" 


176.9 18) 28)" 
174.1 18) 
177.5 16) 26)" 
177.6 

t 


54.6 164.9 12) 
66.8 146.4 OO} 16 


18) 
18) 26)" 
23) 26)" 
OO} 24)" 
00) 24)" 
00} 25 

06) 22)" 
186) 23)" 
23) 


160.0 OO} 
164.5 OS) 30)" 
175.2 06) 29)" 


“ 
00) 19 

06) 29 

06) 16)" 


9 18) 
18) 16 
3 18) 
11) 23)" 
9 186) 30)" 
2 18) 28)" 
OO} 32)" 
2 €| OO} 


nN 


w) 12) 16 

6 uw) 18) 18 

2) 18) oF 


. 


z 


v 


z 
= 


~ 
z 


0980.5 
1016.5 


O972.1 
0967.0 


0972.0 
0995.4 
0984.5 
1020.0 
0962.0 
1021.0 
1003.0 


0987.1 
0977.0 
0970.0 
0996.0 
1007.0 


0990.3 
1002.5 
0996.0 
0990.2 
1014.0 


o9e8s.0 
0993.0 


0995.0 


0999.5 
0995.6 
0991.0 
0999.0 
0999.5 


1011.0 
2 


+2 
0995.0 


1012.2 
0977.0 
0991.0 
0999.3 
1004.9 


1007.8 
0996.0 
0996.8 
0987.7 


0987.0 
1003. 
ooes. 


0987.0 
0999.0 


0995.0 


0996.5 
1000.3 
1006.0 
1007.0 
0983.8 


0982.0 
1010.9 
1020.0 
1012.3 
0996.5 


0995.0 
1008.0 
1004.5 
1009.5 
1010.5 


0980.0 
1002.0 
0917.5 
1004.0 
0977.5 


ee 


de RTH PACIFIC OCEAN Ve 
wNF | $1. 135.8 60 | 0999.8) 13.5) 10.0) | 24.5 
wecy | 53. 137.4 60 we] 812 | 0986.1) 9.5) 6.9) [65.5 
16 | S58. 149.6 “6 we] 20 | O972.1| 6-7) 10 | 39 10 | 39 
WHON | 58. 151.8 60 wn; 63 | 3.3) SS} 3 os| 6 | 32.5 
2 OvKsS | 42. 167.9 Ne 83 7.8 16 }16.5 
wroP 16 | 57. 144.1 42 wm} 3.9] S| 8 6 
le | 48. 134.5 “1 61 13-0] 12-5) 3 16] 20 | 33 
wSOx 16 | 59%. 145.1 80 15.0) xx 
i 16 | $2. 135.9 se wel 14.0) 6 | 16.5) 18) 7 | 19.5 
16 | 53. 137.6 48 212-9) 6 25) | 28.5 
KFOU te | 48. 128.5 4s 02 10-0) 10.6) xx | 6 16 is 
16 | 49. 173.3 #1 200 84 3.0 
le | 48. 128.5 a2 Swe] | 1268] | 20 1s} 6/10 
‘ JPKG | $2. 134.3 +25 NH) 48 11.5) 210.0) 6 |10 9 | 16.5 
1 130.2 43 S WH} O3 | 1021.0] 10.0) 12.0) 10 | 23 17) 10 | 16.5 
oses 16 179.0 as +S WM] 18 | 1008.5) 6.0) 6.0) 7 27) 7 | 29.5 
were 16 162.6 so | 1003.7|/- 0.6) 3.3) 8 29) 11 18 
wuGO 16 139.7 4s S wel 02 | 0981.0) 10.0) 23) | if, 
WNOF 16 150.7 a6 63 0967.9 3.8 7.2 7 19.8) 35 |19.5 
16 | 55.2 N as 1s 7.8] 8.9) § |10 1s} 9 
wsOx 16 | 57.8 N 42 02 | 10.0) 6.6) xx | 33 8 | 24.5 
x 16 | 50.7 N “5 o3 5.0} 6.0) 10 |16.5) 13) 10 | 16.5 
16 | 34.6 “6 | 1960) 21-0) 6 | 665) 30) @ 
ELVA 16 | 44.9 N 45 01 7.0] 7.0) 6 27) a2 
17 42 o3 | 
17 27 03 | 2060) 3 | 6-5) 23) 7 | 32-5 
17 | so | 8.0) 6 | 32-5] 26/513 | 24.5 
wsox 17 so 02 | Tel] Xx | 24.5 
4 JKOH 17 159.4 $s 7.0) 6.0) 7 | 24.5) 20) 7 | 24.5 = 
17 144.9 “7 21 || 6.0) 6.5 
17 146.2 #1 21 | 1000.0) 661] 12.0) |10 26) 7 | 16.5 
ELva 17 | 163.0 30 = | 1012.0) 10.0] 11.0) 27) | 32.5 
154.1 48 03 | 466.0) 7.5) 7 28) 7 22 
? wSOx |} 136.0 47 21 8.6) 9.8) KX [16.5 
WNDO 18 138.7 1s | 2060) | 6.5) 23) 
18 | 149.2 43 1s 6.0) 10.0) © 23) 6 | 14.5 
18 150.3 “7 02 | 6.0 
168 154.7 26 02 | 6.0) 27) 9 | 39 ; 
19 | 42.5 ise. 48 02 | 9.0} 8 |10 30] >13 | 32.5 
oses 19 | 40.9 163. 18 6.0} 7.0) 7 28) 7 | 26.8 
KACF 19 | 53.3 ise. 35 02 | 0994.7) 5.5) 6 +8 | 32.5 
19 | $5.7 138. 60 07 | 0999.7) 7.7) | 16) 8 | 1465 
KACF 20 | 52.0 Hj ise. 40 10 we] «615 | 0998.0) 5.5) |10 22) 6 | 32.5 
é wOuF 20 | 38.0 N/177.0 06) 20)" 46 10 NM} | 1006.5] 13.5) 15.0) |23 30] 6 | 29.5 
Sect 20 | 44.2 165.1 18) +S SO | 0988.5) 8.0) 6 | 15) [34.5 ‘ 
i 20 | 47.1 169.1 20) 17) 47 Swe} O02 0982.0) 8.0] 7.0 
owec 20 | 4.2 166.8 23) 23)" 41 01 9-3} 6.0) |10 17) © | 1168 
sect 21 | 43.9 16262 OO} 22/6 33 652 11-0) 3 a3) 12 | 
Secy 21 43 1760) 20.7) |13 7 | 24.5 
2 01 3.0] 7.0) 7 27) 8 | 1665 
Owec 21 | “6 S 8.5) 7.5 18} 6 11.5 
21 4s 00 | 6.0) 7 17) 6 18 
SLOT 21 “7 27 | 6.0) 22 30) a2 | 16.5 
i w2u8 22 | 34.5 as awe] 17.8) 21.7] | 18 
ELUN 22 | 48.4 “9 1 20 1.0) 4.0 
SLOT 22 | 44.0 50 S 72 3.0) 4.0) 12 30] 12 | 24.8 
KGuB 22 | 41.8 4s S wm) 02 6-0) 10-0) § |10 12 | 18 
WHON 22 | 59.1 45 663 6.2) © |16.5) 19) | 23 
22 | 43.2 32 10 | 6.0) 6.0 29) 10 | 32.5 
aere 22 | 41.3 42 S | 7.0] 12.0) 10 29) >13 | 19.8 
oszu 22 | 43.0 10 18 9.0 
i 23 | 42.0 ss 27 8.0) 12.0) 6 | 14.5) 26) 8 19.5 
JNJL 23 | 44.5 ss 200 23 8.0) 12 |10 27/213 | 23 
H30R 23 “5 10 WM) «81 | 0986.0) 3.0) 2.0) 10 15) 9 | 26 
waco 23 42 SO | 0977.4) 3.9) 7.0) 8 
23 | so 2 24 0986.9 6.0 6.0 
23 | as 661 0977.0) 6.7) | 14.5 
24 | so 1 07 | 10.0) 9.0) 10 | 32.5 
oszu 24 22-0) 4.0 
wNPO 24 21 13.8) 9.8) | 10 1s} | 14.5 
wHGA 24 4s 80 3.3} 8.3) 8 9/10 
26 “1 se | 200) 
wero 24 42 Swi 02 13 22) 
24 “3 2 | 1202] 2368 3 18} 10 | 10 
26 4s 10.0] 10.0 6.5} 16) 8/43 
owec 24 46 61 | 14-9) 2240 13 a3 
25 43 Swe) 18 6.5) 22) 10 19.5 
we7z0 2s as 6.3 6.5} 30) 8] 6.5 
ascy 2s 45 | 11.0) 15.0 18.5) 26) 7 | 1468 
we70 26 4s 8-9) 8.3 6.5} 32) 8 
6204 26 $2 > 25 wm) 602 16.0) 22.0 13 sij< jas 
26 “3 oS O02 12.0] 19.0) 25] 9 | 16.8 
26 | Si. 41 2m) 4.0) 7.0 
KHPP 26 | 35. 10 19.5) 22.0) 13 | 32.5) 34) 13 | 3265 
26 | 53. 2 | 8 | 25) 22 | 1665 
26 | 48. ane) 80 6.0) 6.0) 9 15) 9 | 26.8 
oszu 26 | 45. 60 +25 NH) 7.5) 6.0) 
26 | $3.2 |} 4S 2 20 | 0996.5) 8.9) 6.7) 6/43 2a, | 
wsre 26 | $2.4 so 0981-5) 9.8) 8 110 17] 13 | 1665 
26 | $7.2 so 2 «63 | 0962.8) 6.0) 7.9) | 6.5] 11) 8 | 2965 
wNDM 26 | $7.8 80 2 63 | 0963.1) 7.2) | 1665) 22) © | S208 


Present Temperature Sea Wavest swell Wan 
Vessel Nabonality Tame Visibility Period | Height | Dir 
Date Dw. Speed Weather 
NORTH PACIFIC OCEAN NOV: 
AMERICA SUN WNE J 26 | 5765 142.3 18] 10) eS NM] O07 | 0996.5) 5.0) 6.7) 7 |29.5) 10] 7 | 29.5 
IRIS ISLAND JPKG 26 | 43.5 150.7 E| 18] 43 1 $1 | 0993.5) 5.0 
26 | 54.5 136.3 18] 45 2 63 | 0979.3) 10.6] 8.3) 6 |19.5) 18] 10/19. 
— 26 |5769 143.3 18] 08) 47 2 02 | 0967.5) 5.6] 6.1) 6 os} 9 |2 
EASTERN DIAMOND HOOT 26 | 42.3 {147.8 20] 51 07 | 1002.5) 9.0) 10.0) | 8 os|< 6 | 11-5 
7 | 0977.7| 7.0) 6.0) 4 |10 22) | 52.5 
ORIENTAL MERCHANT 26 |4e.7 143.5 21) 22) S50 SNM) 
ORIENTAL MERCHANT veces 27 | 48.9 142.9 OO) 63 2 60 4 
CHEVRON MISSISSIPPT WKER 27 |$1.8 140.0 w| OO} 21] 55 oS NM] 82 | 0969.3) 765) 7.2] © 20] 12 | 32.5 
1000.0) 9.0) 6.0 
VAN HAWK 27 | 46.1 144.5 OO) 42 2 
SHUNWIND 27 |53.6 N/150.0 &| Se S 61 | 0968.5) 5.0) 7.0] 8 at ca 
DIAMOND PHOENIX 27 | 35-3 OO] 42 2 80 6 
VAN CONQUEROR 27 |51.1 N{148.1 OO} 28)" 55 1 61 
KOREAN PRIDE 27 | 49.0 1140.5 23) 48 1 nm] 602 | 098s. . 
3 | 1010.0) 5.0) 5.0) 6 |13 09} 6 |13 
TRIS ISLAND 27 | 42.6 [149.6 00] 55 sO yo) 4 
Tovota MARU 20 $3.9 os 37 $0 wn 4 | 0975.5] 7.0] 6.0] xx |19.5| 28| 13 | 23 
TOYOTA MARU 10 uke 
SAN DIEGO wSVR 27 |$3.8 [136.0 &| O06] 21) 70 07 | 0975.1) 7.8) 6.7) 6 22 16.5 
2 . 9.5} 29) 8 | 23 
PHILADELPHIA 27 | 55. . 
SEALAND FREEDOM 27 | 3669 153.9 12] 31] S6 2 NM 3a) 13 22 
PRESIDENT JEFFERSON wPGE 27 |51.0 N/133.8 12) 23) 55 S NM 2 
PRESIDENT HOOVER wIst 27 35.0 N/176.7 12) 10) 34 5 NM} 25 | 1000. 
998.5) 15.6) 17.2 31] 10 | 62 
TYSON LYKES wscu 27 | 35.7 158.9 E| 18] 36) 64 52] 0 
EXXON NEW ORLEANS wNDM 27 140.6 w! 18] 65 10 KM 24) 7 | 32.5 
WESTWARD VENTURE KHUB 27 | 54.7 NL 13969 18) 43 10 
TONSINA 27 140.6 18) 25) 50 10 NM} 03 | 0989.8 6.6 
SEALAND LIBEPATOR KHRP 28 | 31.9 N/159.5 OO] 40 10 NM] 02 
WESTWARD VENTURE KHUB 28 |53.6 136.7 OO] 23) ™ 32 
INOUST 00 3 $0 nw] 02 | 0998.0] 10.0] 12-0] 10 |13 33|>13 | 23 
EXXON NEW ORLEANS WNOM 28 |S6.7 N/140.9 OO} SO 10 NM] O03 | 0992.5] 5.5] 6.7) 4 [13 24; 6 | 16.5 
009.0) 17.2] 17.2) 4 |14.5| 30) 8 | 52.5 
TYSON LYKES wscu 28 | 35.5 158.5 E| OO} 30) 62 60 | 2 
MAINE ORE 62eT 28 | 39.1 163.4 31] 42 1 NM} 80 26] 11 | 16.5 
ARTHUR MAERSK oxes 28 | 33.3 N/170.8 12) 29) SO 10 NM] 07 | 0999.0/ 19.0) 22.0] 6 29) 12 | 29.5 
99-5) 16.0) 19.0] 5 [11.5] 29) | 41 
SEALAND MARINER KGUF 28 | 34.9 16861 €] 12) 29) 60 02 | 09 
PRESIDENT HOOVER 28 | 34.8 N/170.5 18) 33) 44 SNM) 07 | 1000.) 
PRINCE OF TOKYO 26 | 37.0 N/176.6 E€| 18) 35 1 07 | 0985.0 
TOYOTA NO 24 SHTS 28 | 44.6 168.9 23) 13)" $2 +S nm] 02 | 1003.0 
PRESIDENT HOOVER 29 | 34.5 N/170.0 E| OO} 32) 40 S$ nm] O03 | 1007.3) 16. 
22.0) 6 |13 32| 12 | 29.5 
ARTHUR MAERSK OxRS 29 | 33.1 [168.7 E| OO] 32] 45 10 NM} O07 | 1010.0] 19.0 
SEALAND MARINER KGUF 29 | 35.1 166.5 E| OO} 32) sO 10 NM] | 1012.0] 17.0) 21.0) 5 | 
SIENA OxFU 29 140.9 00] O1/m 60 +S NM] 64 | 1000.0) 13.8 . 4 
PRESIDENT TAFT wLoT 29 | 34.5 N/142.0 35) SO +S NM) 63 | 0999.0) 15.6 202 
PRINCE OF TOKYO 29 | 37.0 N/175.8 06) 27)" 49 NM] 07 | 0995.0] 19.0) 19.0 
9.0 
VAN HAWK oszu 29 | 46.4 12668 06) 42 SO YD} 03 | 0991.5] 11. 
TIBER ABWA 29 | 46.7 160.8 12) 42 10 NM] O03 | 1024.7] 5.5] 5.0 
VAN CONQUEROR 29 | 39.7 NL 126.5 22) 42 1 63 | 0985.0) 6.0 
TYSON LYKES wscu 29 | 35.2 Nl 146.1 12] 32] 45 SNM] 02 | 0999.4) 16.1) 1 
SEALAND EXCHANGE KFOU 29 | 45.2 163.5 16] 1a] 42 SNM] 63 | 0997.5) 649) 6. . 
7) © | 24.5) 22) 11 | 29.5 
SEALAND EXCHANGE KFOU 30 | 46.0 166.1 OO] 11) 45 1 NM] 62 | 6. 
ARCO ANCHORAGE wCTO 30 | 48.0 131.7 OO] 43 S WM] 02 | 1002.2) 8.3) 8.3 a2 
DIAMOND PHOENIX 30 | 33.2 158.4 OO} SNM] O1 | 1001.5) 21.8) 22.0 
SHUNWIND ELIG 30 | 54.5 169.8 G6) 14) 42 10 WM} | 1003.8) 6.0) 6 
MILLER FREEMAN 30 | 57.5 Nl 137.4 06) O7)m 38 10 NH} O3 | 1023.5] 1.0) 8 
10 20) 8 | 16.5 
JAPAN CAOBO 30 | 34.2 164.9 06] 21) 45 10 «03 | 1005.0) 21.0) 20.0) 6 
SEALAND MARINER KGUF 30 | 35.0 157.2 06) 26) 5S NM] 02 | 0995.0) 15.5] 18.0) 6 |16.5) 26) 8 | 41 
ORTENTAL STATESMAN ELPE 30 | 38.5 155.3 E| 06) 70 200 YO} | 0989.0) 12.0 
PRESIDENT HOOVER 30 | 34.6 N/189.9 12) 27) 45 2.NM] | 1003.0) 15.0) 18. 
ARTHUR MAERSK 30 | 32.4 186.0 12) 28) 45 S wm] 25 | 1010.8) 18.5) 22.0) 6 
52.0 /156.0W | 23 | 41 982.4 5.2 6.8 
46003 18 52.0 /156.0W | 25 | M42 987.8 | 3.7 6.9 
46003 24 52.0 N |156.0W | 22 | 26 | M41 984.6 | 4.2 6.2 
46003 25 52.0 N 156.0 W [01 | 24 | 42 987.6 | 4.5 6.1 
46004 15 |51.0 N /136.0W | 23 | 16 | M47 996.6 [11.1 | 10.1 
46004 16 51.0 136.0 W | 16 | M49 992.3 [11.0 | 10.1 
46004 26 51.0 N /136.0W | 21 | 20 | M45 984.8 [10.7 9.1 
46004 27 51.0 N /136.0W /00 | 21 | M48 985.0 9.4 9.0 
MOBILE MERTOIAN KGSM 1 | 54.0 135.6 OC] Se 10 NM] | 1013.0) $.0) 8.7) 3 OS} 6.5 
SARGODHA 1 | 32.0 154.3 &| 06) 29)" 42 > 25 NH] | 1007.0) 20.0) 18.0) 5 |13 
PRINCE OF TOKYO 1 | 33.0 170.1 E| 06) 26/™ 41 5S NM] 07 | 1005.0) 23.0] 21.0] 8 | 29.5] 26] 8 | 29.5 
JAPAN CAOBO 1 | 36.9 N/174.5 E| 12] 25] 10 NM] | 0996.5) 19.0) 17.0) | 13 25) 10 | 19.5 
PACIFIC HIGHWAY 1 | 4601 18) 1 622 | 0997.0) 9.0) 7.0) 6 |10 06] 10 | 14.5 
PRESIOENT KENNEDY KCAK 2 | 38.3 179.9 Oo} 22) 4s S NM) O02 | 0986.0) 14.0) 14.4) 3/13 24) 6 | 23 
CHEVRON ARIZONA KGeE 2 | 125.2 OO] 16) 47 NM] | 1007.1] 12.8 3/10 16} 6 | 1665 
PACIFIC HIGHWAY 2 | 4666 150.2 06) 47 10 NM] 1005.0) 8.0] 7.0) § |10 07} 9 | 16.5 
SIENA OxFu 2 | 42.7 156.3 06) 46 SNM] 25 | 1014.5) 7.2] 15.5] 7 | 23 cs} 9 19.5 
ORTENTAL MERCHANT 2 | 43.2 12) 16) 55 200 yO} 65 | 0992.0) 13.0) 9.0 
AMERICA SUN WNES 2 | 3969 N/125.3 12) 18) 45 NM] 02 | 1000.2] 13.3] 12.8) © | 16.5] 20) 6 | 16.5 
JAPAN CAOBO SMKY 2 | 37.6 N/178.0 12) 32) 45 2 NM] 55 | 0994.0] 14.0) 16.0 
PACIFIC HIGHWAY 3] 4765 140.2 12] So 10 NM] «625 | 1006.5) 6.5) 8.0 
NORSE PILOT Gove 4 | 3166 N/ 137.0 OO} 27) 45 SNM] 1012.2] 19.0] 20.0) 7 | 46 28} 9 | 26 
OCEAN LOG BULF 142.0 152.3 00] 14) 45 1 NM) 02 | 1021.0) 960) 10.0) 3/4165) a3 
SEALAND EXCHANGE KFou 4 | 36.4 N/ 153.3 06] 16) 45 SNM) O03 | 1008.8) 15.5] 15.5] | 10 16} | 16.5 
SARGODHA 4 [27.6 N/173.0 O06) 16) ™ 20 10 NM) | 1002.5) 22.5) 21.0) 4 | 1.5] 16] 6 | 32.5 
SEALAND TRAOF weul 4 | 47.7 13266 18) 34) 45 10 NM] G2 | 1006.0) 6-7) 10.0] 3] 5 35] 10 | 24.5 
SHUNWINO 4 | 48.5 156.0 18) 13)™ So SNM] 63 1012.5) 3.5] 4.0] 8 | 19.5 
PACIFIC VENTURE HOVS 4 147.6 157.0 22) 13) ™ 42 oS | 1027.0) 5.0) 4.0) 6 13] 7 | 26 
PACIFIC VENTURE HOVS | 47.2 156.6 OO} 14) 48 NM 81 1014.0 4.0) 6 | 23 14 8 | 26 
ALATOM STAR H3LI | 47.7 N/1S6.4 OO} 35 2 1013.0) 5.0) 4.0) § | 29.5] 15) 12 | 34.5 
ORIENTAL SOVEREIGN ABUH S |S4.1 OO} OS) m 45 NM] 80 | 1007.0) 7.0) 4.5) 8 |19.5) OS) 9 13 
PRESIDENT JEFFERSON WPGE |S4.0 N/172.1 OO] 55 SNH) 02 | 1006.8) 3.3) 3.43) 12 | 24.5 
PRESTOENT VAN BUREN S 25.3 168.3 25) 45 18 | 0997.5) 22.8) 24.0) 10 | 24.5) 25/13 | 19.5 
SHERMAN WHEC 720 [54.4 N/170.7 06) OS) ™ 47 SNM) 61] 1010.5) 3.5] 660) 7 | 16.5 
PRESIDENT CLEVELAND KGKA |S3.0 N/179.1 45 2M) 02 | 1017.0) 7.2) 3.3) 6 | 13 10 | 23 


Vessel 


NORTH PACIFIC OCEAN 


SIENA 
NEPTUNE AMBER 
PRESIDENT JEFFERSON 
TOWNSEND CROMWELL 
PRESIDENT JEFFERSON 


MOBILE MERIDIAN 
VAN TRIUMPH 
SHERMAN WHEC 720 
JARVIS WHEC 725 
SHERMAN WHEC 720 


SILVER PHOENIX 
PORTLAND 

JARVIS WHEC 725 
WESTWARD VENTURE 
VAN TRIUMPH 


JARVIS WHEC 725 
PACIFIC HIGHWAY 
KOREAN LEADER 

PRESIDENT TYLER 
FRIENDSHIP 


LNG CAPRICORN 
ASHLEY LYKES 

ORIENTAL MERCHANT 
YOUNG SEAGULL 
SOUTH EXPRESS 


WESTWARD VENTURE 
WESTWARD VENTURE 
PACIFIC ERA 
STREAM BOLLAPD 
SOUTH EXPRESS 


SEATRAIN YORKTOWN 
PACMERCHANT 
ORIENTAL MERCHANT 
MUNRO WHEC 724 
PERENNIAL ACE 


DAFFODIL 
ASHLEY LYKES 
PRESIDENT GRANT 
VAN TRIUMPH 
ANDERS MAERSK 


GREAT OCEAN 
BLUE OCEAN 
MAYA PIONEER 
SEALAND LIBERATOR 
TOYOTA NO 24 


GOLDEN ROD 
SEATRAIN YORKTOWN 
VAN FORT 

PUNRO WHFC 724 
MAYA PIONEER 


HOHSING BREEZE 
CHESNUT HILL 
MANHATTAN 
PRESIDENT GARCIA 
STREAM BOLLARD 


BLUE OCEAN 
SINALOA 

EASTERN TREASURE 
EASTERN TREASURE 
PACMERCHANT 


PRESIDENT GRANT 
MAYA PIONEER 

STREAM BOLLAPD 
ORIENTAL MERCHANT 
VAN HAWK 


PRINCE OF TOKYO 


JUTHLANDIA 
SEALAND LIBERATOR 
CHARLES LYKES 
DAFFODIL 
CALIFORNIA RAINBOW 


PRESIDENT PIERCE 
PRESIDENT HARRISON 
VICTORIOUS 

OcTa 

OCTA 


PRINCE WILLIAM SOUND 
PRESTOENT HARRISON 
CALIFORNIA RAINBOW 
PRESIDENT KENNEDY 
DAFFOOIL 


WISTERIA 

TOYOTA MARU 10 
CHARLES LYKES 
SEALAND LIBERATOR 
MOBILE MERIOIAN 


SUNNY PIONEER 
TRIUMPH 
TRIUMPH 
PRESIDENT TAYLOR 


SEATRAIN INDEPENDENCE OSKL 


VAN TRIUMPH 
TOYOTA MARU 
SEATRAIN INDEPENDENCE OSKL 


m 
io 


zz2z22 


46.7 N 
43.8 N 
53.2 
25.6 N 
52.3 N 
$1.6 131.0 
53.6 155.0 
52.0 WN) 176.1 
$6.9 176.7 
$2.0 176.1 


: 
3 
w ~ 


z2z2222 22222 


zz277 


27727 
~ 
© 


22227 
ooe 
nN 


w 
meaner 


zz22277 
N 


~ 


a 
nvorw 


o3 0963.5 


07 1013.1 


02 0991.0 


0982.7 


o9es.s 


1004.0 


1000.5 


1001.5 
1006.4 


1012.2 
0986.0 


1012.0 
1022.7 
1001.5 
0989.0 
1008.0 


1004.0 
1015.0 
1007.5 
1000.5 
0993.0 


0985.9 
1017.3 
1089.5 


0999.7 


1000.5 


0993.5 
0993.0 
1007.0 
0993.3 


0999.4 
0992.0 
oss 
100 
0999.5 


0993.5 


1007.0 
0996.8 
0983.4 
1000.5 
0990.0 


0981.0 


0994.0 
0976.5 
0969.0 


1025.5 
0992.3 
0981.0 


1026. 


0993.0 
1010.0 
1007.0 
1014.5 


woxee 


nue 


co 


-- 


~on~ 


>13 


6 


16.5) 31 e 
13 22 7? 
e 
23 17 6 

3 26 7 


| 23) e 
24.5 
10 8 
se 20| 


24.5 

26 

io 27 
16.5) 14) 10 
10 14 
io 14 e 


16.5 


oxFu E| 11] 34)" se 10 | 0998.3) 4.0) 10.5) 7 | 29.5 
Secy 12) 30)" 46 77 | 1001.0) 5.0 « 33) 10 | 19.5 
WPGE 12) 55 2 73 | 1021.9) 3.3) 12 | 24.5 
12) 33) 45 10 02 | 1006.8) 21.2) 22.9) 3 | 8 8 19.5 
wPGE 00] 42 S wm] O02 | 1029.1) 262] |19.5| | 26 
KGSM 00) 35)" 45 > 25 O02 | 1016.0) 5.0) 6.8) 7 3 10 
22) 4s Swe) 53 | 0999.0) 6.5) 6.5 
18] 70 +S 673 | 0985.1) 0.9) 4.8) 3] 
16) 44 2 7 1027.0 1.9 7.8) 10 | 
i oo] 60 73 | 6142) 4.6) 3 | 6.5 | 
B 
OSNw 48.0 00] 36)" So 4.5} 4.0 
WNOF 58.5 12] O7|™ 42 Swe) 2) | 63.9) 6.1) 7 | 10 
$9.0 12| 45 2 3-8) 10 | 32.5 
54.4 00} 44 28 | 6.5) 7.5) 8 13 
62uP $2.1 00] 45 Swe) O03 | 5.0) 6.5 
10 | $6.2 12| 42 S 07 4.0} 3.9) 10] 6 
JLJL 11 | 45.2 06; 20)" 46 10 NH } 15.0) 10.5 6 24) 10 | 16.5 
L. 12 | 39.9 00} #2 Ss } 1060) 11.0) 7 © | 14.5 
12 | 38.5 06} 41 S 01 15.0] 13.3] 3] 5 22| 10/13 
euxe 12 | 47.2 06| 43 2 63 7.0) 6.0) § |10 7 | 11.5 
KHUN 12 | 26.4 30)" 42 10 wm] | 26.5] 26.7] 05) 6 a3 
12 | 3861 12] 01] 45 10 «02 11-7] 1667) 3 | 6.5) | 10 
12 | 29.9 12] 45 19.0) 18.0 
6Z0N 12 | 44.5 42 2“ 62 11.0 9.0 
12 | 4561 18) 13)" 45 +25 NM) 65 2.0) 5.0 
12 | $3.2 18} 24)" 35 > 25 6.1) 7.8 10 9 | 32.5 
13 | 51.9 00) 27 > 25 7.8 10 9 | 32.5 
ELuo 13 33.7 oo} 17) 45 2 80 19.0] 21.0 16.5) 18) 12 119.5 
13 | 43.0 | 00} Se 62 9-0) 7.0 18 19] | 24.5 
13 | 44.4 00} 45 +25 65 11-0) 6.0 13 24) 
| 
OSNP 13 | 37.7 gl is7.2 OO] 42 200 64 | 0996.8) 14.2) 13.0) | 8 13) | 
13 | 45.0 150.3 €| 00] 13)» SS SO | 0995.0) 3.5) 3.0) 8 |16.5) 13) 12 | 28 
13 | 29.8 174.5 €| Go| 32) ™ 43 S ©1 | 1008.5] 17.0] 19.0) 8 31) 213 | 29.5 
NGDF 13 | 27.2 173.8 06) 28)" 45 2 NF o7 0998.1 18.5) 22.5 
13 | 42.0 199.7 13)" 43 2 6s 0994.5) 11.0) 10.5 6 14 9 
H3AG 13 | 52.6 12) 36)" 45 02 7.0 10 | 16.5 
WBAE 13 | 39.5 12] 01) 45 10 «02 | 8.9) 14.8 6.5) 
13 | 46.7 12| 46 +25 NM) 5S] 4.4) O66 6.5 
6zuP 13 | 47.6 12] 13)" 58 689 4.0) 5.0 
OxIT 13 | 41.4 18] 23) 44 1 22 4.0 
13 | 33.6 18} 45 S wm] 03 | 0995.0] 11-0] 18.0) 6 1665 
13 | 42.9 18} 22)" 45 87 | 0996.0) 4.0) 3.0) 7 14.5 
13 | 43.8 25)" 55 81 | 0993.3) 4.9) 4.0) 6 18 
KHeP 13 | 42.8 18) 17)" 45 Ss NM 0992.0) 14.0) 11.0 6 
13 41.7 18)" 49 60 | 15.3 2 10 
smzc 1s | 49.5 00} 48 +25 NM) 64 | 1065) O66) 1S} 12 | 18 ; 
OSNP 14 | 38.0 OO} 16)" 41 1 62 19.0) 14.0 9 19) 12 | 24.5 
14 | 48.4 00} 44 1 se 11.5 8.0 
NGOF 14 | 27.5 00} 32)" 45 S 02 16.3] 22.5) 10 | 213 
14 | 43.2 00} 24)" so 10 4.0) 7 24.5) 28) | 26 
14 | 41.9 03) $s < $0 yO) 42 0.0) 6.8) 7 13 
14 | 34.2 17) 4s 1 wel 82 20.6] 16.7) 9 | 24.5 
14 | 56.0 12] 31) $0 10 77) : 
14 | 36.6 12) 22)" 32 2 18.0] 15.0) 1665 
14 | 40.1 12) 27)" 42 | 13.0 
JKOK 14 | 41.3 pl ise.6 18) 45 2.6m) 76 | 64.0) 5.0) 7 13 25) | 14.5 
OXNS 146 | 37.4 198.8 18) 23) 46 10 NM) «02 | 1000.3) 10.0) 19.5) 6 | 16.5 
ezsP 14 |4e.6 i47.6 w) 21) 53 1 607 | 0989.0) 12.5) 9.0) 8 | 26 10 | 29.5 
ezsP 15 |44.6 9147.0 «| 00) Se | 0992.0) 12.5) 9.0) 9 |23 | 20) | 36 
15 [41.7 142.5 €| 00) 29)" Se 10 WH) «01 | 0997.0; 13.0) 6 | 665) 29] 22 | 1665 
15 | 39.5 144.9 S2 Swe) 26 | 0996.8) $.6) 3 | 6.5) 27) 7 | 
JLAX 1S | 39.2 147.0 €) 06) SO SNM] 26 | 0999.1) 5.0] 24.0) 7 19.5) 31) 7 [1965 
1S | 39.0 145.5 €| 06) 45 10 | 0999.0) 6-0) 7.0) |10 26) 9 | 1965 
vRCS 15 | 30.6 156.2 12) 25)" 45 10 WM) 02 | 1006.0) 21.0] 19.0 | 28) 7 | 24.5 
oszu 15 | $1.0 165.9 12) 09) 41 $1 | 0978.0) 3.0) 1.0 | 
| | 
1S | 35.8 g)iSS.8 €| 22) 27) $0 Swe} 18 | 1003.0] 11.0] 16.0) 27) 10 | 23 
16 | 42.2 149.1 00] 4s 94 | 1002.0) 345) 665 
16 | 43.1 00} So oS WM] | 1003.5) 10.0) 7.0) 8 13) 10 | 18.5 4 
16 | 35.0 155.0 €| 27) $0 S wm] 80 | 1005.5) 14.0) 18.0) 9 | 16.5) 27] 10 | 26 
16 | 46.2 178.5 06) 200 vO} O07 | 0990.0) 4.0) 5.0) 9% | 28 11) 9 | 28 
16 | 12) 45 s 77 1.0) 263 
KHRP 16 | 49.0) 174.5 “| 12) 13)" NM) 4.0) 5.0 
KLHR 16 | 48. 173.4 w| 18) 13) 55 200 Yo) 48 2.8) 10 | 26.5) 15] 10 | 24.5 
H3AG 175.6 &| 18) 49 (02 5-8] 9 | 23 12) 10 | 19.5 
16 | 52. 17763 16) 13)" Sa 3.0) | 6.5) 13) 6/10 
16 | 49.7 18) 16) 45 wm] 63 | 303) 363) © | 23 | | 26.5 
wCul | 44.2 18) 17) 45 61 | © | 23 18) 10 | 16.5 
16 | 54.6 20; o9|* sO 26 4.0 
16 | 52.8 21) wn) 02 | 48) 4.5 
a80G 17 | $2.7 ‘| Oo} 11)" SO wm) 02 | 45) 4S 
wsox 17 | 57.4 00} 27)" #1 nm) 16 0.0) 6.7 13 
wet 17 | 4.2 oo] 45 60 6.3) 1965 
JNJL 17 | 52.3 Oo} 42 yo} 40 6.0 14.5 
KCaK 17 | 51.8 9 OO} 14) 43 We] 02 | 1010.2) 4.4) 4.8 24.5 
17 } $3.6 6 w) OO} 45 WM) 02 | 0991.0) 7.0) 5.8 23 12} 10 23 
17 | $3.8 00] 12)" s2 +S 40 | 099165) 5.0) 465 19.5] 12) 10 | 19.5 
= 17: | 43.5 5 46 1 «602 | 0995.5) 11.0) 5.0! 13 13) 12 | 16.5 
KLHR 17 | 48.6 3 OO} 14) 60 200 YD} | 0991.0) 3.3) 242 19.5} 18) 10 | 19.5 
KHeP 17 | 49.9 00} 13)™ So S OS | 6-0) 4.0 16} 10 | 14.5 
17 | 56.4 w| OO} 4s 1-6] 8.9) s 30} 6/10 
H3SY 17 | 43.7 S 06) 46 S 8.0 18 so} 7/18 
3€22 17 | 54.4 3 06) 16)" S2 1.0) 4.0 16-5) 16) 12 | 16.5 
18 | $5.1 4 00} 16)" So SO 3.0] 2.0 19.5} 16) 10 | 14.8 
1s | 53.9 6 Oo} 13) sO 2-8) 349) 11-5} 27) | 20.5 
211 


Vessel 
OCEAN 


GREAT OCEAN 

SIMBA 

SEALAND MARINER 
ORIENTAL SOVEREIGN 
SEALAND LIBERATOR 


if 


~ 


mmm m 
NNNWO 


SEALAND LIBERATOR 
PRESIDENT KENNEDY 
GOLDEN PRINCE 
CALIFORNIA RAINBOW 
WASHINGTON WOOD 


1004.5 
0993.2 
1000.3 
0995.0 
1000.0 


SEALAND EXCHANGE 
SEATRAIN ORISKANY 
GOLOEN PRINCE 
JARVIS WHEC 725 
TRANSCOLUMBIA 


0990.7 


0993.9 
1000.4 
1002.1 


WASHINGTON WOOD 

SIMBA 

EVER SPRING 
ARCO SAG RIVER 


1004.0 
1008.8 
1004.8 
0994.7 
1005.0 


~ 


ARCO FAIRBANKS 
OCEAN LOG 

PAN IVORY 
WASHINGTON WOOD 
JAMAICA MARU 


1002.5 
1000.0 
0995.5 
0983.0 
0996.2 


v 


MAUNALETL 

IRIS ISLAND 
WASHINGTON WOOD 
SEATRAIN YORKTOWN 
OCEAN LOG 


1001.5 
0961.0 
0987.0 
0991.0 
0996.5 


new 


CRESSIDA 

TRIUMPH 

ARCO FAIRBANKS 
ARK 


0984.0 
0995.0 
0994.6 
1008.5 
1007.8 


SEALAND MCLEAN 


PAN IVORY 
SKAUGRAN 

SEALAND PATRIOT 
MING GALAXY 
PRESIDENT GARCIA 


0987.5 
0990.0 
0981.2 
1006.5 
0999.5 


ZOELLA LYKES 

MARCONA TRANSPORTER 
IRIS ISLAND 

SEATRAIN INDEPENDENCE 
SEALAND FINANCE 


0999.4 
1009.0 
0982.0 
0998.1 
1002.5 


PRESIDENT HOOVER 


0998.1 
PRESIDENT GARCIA 


0991.0 
1006.5 
1005.0 
0968.0 


memes 


CRESSIOA 


AMERICAN LEGION 
SHUNWIND 

SEATRAIN ORISKANY 
MING GALAXY 
AMERICAN LEGION 


0990.2 
0984.0 
1006.0 
1010.5 
0998.0 


CRESSIDA 

SEALANO PATRIOT 
AMERICAN TRADER 
PRESIDENT HOOVER 
ARCO FAIRBANKS 


0994.0 
0981.0 
1013.9 
0998.3 
1003.1 


ocTa 

WESTWARD VENTURE 
ORTENTAL EXPORTER 
AMERICAN LEGION 
SIENA 


1020.5 
0993.6 
0997.0 
1001.0 
0994.0 


EVER SHINE 
STREAM BOLLARO 
LNG CAPRICORN 
EVER SHINE 
MARCONA EXPORTER 


1004.5 
1002.4 
1006.0 
1005.5 
1005.5 


EVER SHINE 

OLGA MAERSK 
MARCONA EXPORTER 
TRANSCOLORADO 
STREAM BOLLARD 


1007.5 
0997.5 
1005.0 
1012.2 
0990.0 
SEATRAIN ORISKANY 
CRESSIOA 

AMERICAN LEGION 
SEATRAIN ORISKANY 
MARCONA EXPORTER 


0999.0 


ane 


MARCONA EXPORTER 
AMERICAN LEGION 
OLGA MAERSK 
ALASKA STANDARD 
GOLDEN PRINCE 


“} Direction for sea waves same as wind direction 
X Direction or — of waves indeterminate winis > 35 kn or waves > 25 ft from May op nee semen 
M Measured wi ust en kn or > 33 ft, September through April). In 

cases where a ship reported more than one observa- 
tion a day with such values, the one with the highest 
was selected 


JKUT 19 | 33.5 153.4 NM o3 1015.0) 18.0} 20.0 5 }10 6/10 
19 | 32.8 N| 160.8 82 | 0998.0) 16.6] 16.0) 4 |10 
KGUF 19 | 40.6 N| 167.0 63 | 0998.9] 12.0) 13.0) 4 xx 10 
AgUH 20 | 44.6 16561 61 | 0999.0) 7.0) 7.2) 8 | 22 co G 
KHRP 20 | 42.0 152.0 nm] 86 | 0990.3) 2.5) 3.0) 6] 8 30} 7/10 
KHRP 21 | 39.8 148.5 nm] 02 4.0) 13.0) 4] 8 6 | 
KCAK 21 | 44.3 149.5 675 363) 2-2) 3 6 | 16.5 
21 | 38.4 153.5 O03 4.7| 19.0] 10 31] 9 | 16.5 
JNJL 21 | 43.4 150.1 02 1.0} 3 6.5) 30) 6 [14.5 
JEOV 21 | 54.3 168.2 12 4.8) 8 09) 8 | 16.5 
KFOU 21 | 39.5 155.6 02 | 11-1] 4 | 6.5] 27) 10 | 18 
050m 21 | 2965 167.7 02 19.5] 20.0] 6 |13 Xx 19.5 
ezcu 22 | 38.4 160.3 NM 8.5] 16.0) 7 | 24.5) | 24.5 
NAQD 22 | 2665 156.7 nm] 63 24.9] 22.3} 7 |10 
KPGQ 22 | 37.0 Ni 140.9 64 17.3] 16.1] 7 | 6.5) 16) 9 | 14.5 
JEOV 22 | $4.2 164.7 58 3.5] 5.0] 10 |14.5] 09) 10 | 14.5 
WSLH 22 | 2768 14762 nm] 02 2101] 2161] 7 [2268] 28] 
OwWFC 23 | 26.5 178.0 we] 23.2) 21.5) 4 | 3 | 3 
23 | 36.0 17166 02 12.3] 16.0) § |10 31} a1 a3 
23 | 43.0 132.5 63 | 2208) 2267] 7 24) 
23 | 52.0 136.0 nm] 61 | 7 12} 9 | 26 
BULF 23 | 52.8 153.8 nm] 03 | 200) 8 | 6.5) 09) 8 | 14.5 
23 | $2.5 145.0 nm] 62 3.0] 7.0] 12 |18 6 
JEOV 23 | 52-0 162.3 62 | 205] 3.6] 10 |14.5| 09) 10 | 14.5 
yoro 23 | 33.0 174.2 nm] 81 | 15.0] 17.5] 4% 28] 9 
| 
KSVE 23 | 33.0 147.3 02 | 1843) 1669] 3 | 645} 26] 11 | 16.5 
24 | 48.5 NI 154.3 yo} 11 | 600] 6.0) 12 | 3265) 08) >13 | 36 
JEOV 24 | $1.2 162.0 | 3.0] 4.0] 12 [19.5] 12 |19.5 
OSNP 24 | 29.5 15561 25 | 22.0] 20.0) 11 | 16.5 
24 | 54.3 156.5 nm] 02 | 260) 4.8} 10 23 13 | 24.5 
3FTB 24 | 35.9 143.8 00) 23)" 41 S 02 15.0) 21.6) 6 |13 23} 6 | 14.5 
24 | 3941 142.4 OS|m 46 1 nm] 610 8 |16.5| 08] | 1665 
24 | Sie2 NL 134.8 00} 43 1 NM] 10 7 12} 
24 | 56.5 143.9 Oo} 08) 45 SNM} 70 lel] |19.5 
WHGA 24 | 30-7 130.5 0s} 32) 45 0S | 12.3] | 31] 8 |19.5 
24 | 53.0 149.6 06} 42 NM) 45 3.0] 6.0 os 
LHUK 24 | 37.9 149.8 oe] 11) 50 S 1168 9 |19.5 
KHRF 24 | 35.1 144.0 06] 26)" 40 10 NM} 1660] 19.0] 6 30] 6 | 24.5 
BLHW 24 | 2964 145.3 12] 19)" 45 650 2208] 21.0] 12 |23 
OvVEL 24 | 33.3 15768 12} 10) 42 +25 50 15.0] 13.0) 7] 8 12} 6 10 
WELN 24 | 3268 14961 12 so 25 } 18.8] 18.8) 5 | 6 6 | 13 
ELUG 25 | 2962 13901 oo] 33) 41 > 25 NM] 02 | 28.0) 23.0] 7 33] 11 | 19.65 
JPKG 25 | 48.7 149.7 00] 25 10 NM} | 6.0) 4 | 665) 10/913 | 32.5 
OSKL 25 | 33.6 154.3 04] 27) 45 S 02 1660] 21.0] 6 |16.5| 24] 13 | 26 
25 | 41.0 144.6 06} 36) 44 02 | 268) 4.4) 8 | 26 04 19.5 
1060) 1262) 7 /18 23| 9 | 29.5 
} 15.5] 23.0] 12 26| 6 | 1665 
EVER SHINE HPET 25 | 2764 15968 46 02 22.5] 23.0) 27] 9 | 1665 
MING GALAXY BLHw 25 | 27-1 154.5 18] 36 SNM] | 21.0] 23.0] 6 |1665| 26) 11 | 32.5 
3FTB 25 | 38.4 15301 18] 29)" 48 02 12.0] 17.8) 7 |26 7 | 26 
25 | 35.3 154.8 34) 4s 10 | 13.9) 1762 
ELIO 25 | 36.9 158.1 21) 28)" 42 10 07 14.5] 16.0] 8 28} 7/21 
050m 26 | 28.7 Ni 164.8 28)" 32 S | 20.0] 22.0] § |11.5| 29] 12 | 32.5 
26 | 2760 157.9 15 07 19.0) 22.5] |16.5) 27] 10 | 32.5 
w2UC 26 | 3561 158.7 06| 29) 45 10 NM] (02 14.4] 17.2] 10 | 32.5) 28) 12 | 32.5 
3FTB 26 | 3860 15661 06} 48 02 17.0] 18.7) 7 |26 29} 7/26 
26 | 38.6 164.6 06) 27)" 41 10 (25 14.0) 15.0] 6 |19.5] 24) 11 | 26 
26 | 44.4 125.5 06] 18) 45 64 13.3) 1261] § | 2265) 18] 9 | 19.5 
26 | 3869 134.2 12) 18) 48 65 | 1602] 15.6) 68 |1965 
26 | 44.4 129.7 12] 47 1 02 14.0) 10.0 21; 6 | 24.5 
A80G 26 | 3069 13263 12} 31) 43 2 «60 9.0) 21.0] 7 | 1465 
KHUB 26 | 49.9 128.3 18] 28 1 Nm] 63 | 10.0) 8.3) § 21| 9 | 32.5 
VRCH 27 | 48.2 126.3 00} 4s 1 11.6] 11465] | 1665) 18] 8 | 23 
w2uc 27 | 34.8 16561 29) 45 SNM} 15 | 14.0] 17.8] 10 |32.5| 29] 12 | 32.5 
OxFU 27 | 47.7 135.3 06] 52 10 NM] 02 | 1665) © | 1665 
27 | 29.7 Nl 149.1 06} 41 02 19.5] 21.0) 7 | 1665 
ELYM 27 33.9 Nl 141.3 12] 27)" 41 10 NM] 60 | 8.0) 22.0) 6 |10 10 : 
KHLN 28 | 30.5 135.7 29/4 47 10 NM} 11.0] 22.2] 6 |18 29) 13/18 
HPET 26 | 3167 142.2 18) 28)" 45 S Nm} 12.0] 20.0] 7 28] | 19.5 
ELFC 28 | 29.3 156.3 28) 41 10 NM] 20.0) 22.0) 10 |23 29] 13 | 24.8 
| 
| 20.0) 8 | 16.8) 29) 9 | 212 
14.6 20 8 | 24.5 
20.5] 21.0) 10 | 29.5) 28] 13 | 29.5 
10.0) 16.7} 7 29) 9 | 16.5 
9.0) 18.0 
14.5] 20.0 13 27 26 
6.0) 1262 14.5} 27) 7 | 16.5 
18.3) 13.3 19.5) 26) >13 | 44 
18.0 14.5) 27 29.5 
20.5] 21.0) 29.5] 28) 13 | 2965 
ELEC 31 | 29.9 29) 46 10 WM} 1611-3] 19.0) 20.0 26 30] 10 | 26 
w2uc 31 [37.0 154.8 00] 26) 30 10 NM} 02 | 0993.9] 12.8) 13.3 19.5] 27] 10 | 36 
31 148.7 Co} 11) 42 1 10] 0985.5) 9.8) 8.0 
WHON 31. [59.3 150.2 w 22) 21) 4S 2 65 | 0992.5) 6.3) 7.8 12)< © | 1165 
ezcu 31 [47.1 15564 28) NM] 10 | 1010.6) 10.0) 9.0 1665} 12) < | 19.5 
21 | 42.5" | 130.0W | 19 | 25| 994.5 [12.8 | 12.9 
46003 12 | 52.0N | 156.0W | 02| mad 991.2 | 0.2 5.5 
46003 13 | 52.08 | 156.0W | 00 | O1| 990.1 |-0.5 5.5 13 
46003 17 | 52.0N | 156.0W | 22| 07| 1016.0 | 2.3 5.1 
46003 18 | 52.0" | 156.0W | 04 | 06| M45 1008.7 | 2.3 5.1 v7 
46003 23. | 52,0N | 156.0W | 15 | 05| 988.5 | 2.7 5.1 19 
46003 | 24_| 52.0N 156.0W | 05| 


SHIP 


ACAOIA 
AOM CALLAGHAN 
AFRICAN STARS 
ALASKAN 

ALLISON LYKES 
AMELIA TOPIC 
AMEPICAN ACE 
AMERICAN ARCHER 
AMEPICAN CHALLENGER 
AMERICAN EAGLE 
AMERICAN LARK 
AMEPICAN LEGION 
AMERICAN RANGER 
aMOCO CONNECTICUT 


ARCO FAIRBANKS 
SAG RIVER 
APNOLD MAERSK 
ASIA BRAVERY 
ASIAN ASSURANCE 
ATLANTIC PIONEER 
AUSTRAL LIGHTNING 
AUSTRAL RAINBOw 


BARTLETT 
AN 
BLUE OCEAN 
BOSTO 
BRILLIANT STAR 
BUNGA CHEMPAKA 
PRICORN 
CHANCELLORSVILLE 
CHARLESTON 
CHASTINE MAERSK 
CHE@RY VALLEY 
CHEVRON ARTZONA 
CHEVRON COPENHAGEN 
CHEVRON MISSISSIPPI 
CHEVRON PERTH 
CHRISTOPHER LYKES 
CLOVER 
COLUMBUS LOUISANA 
CONCORDIA STAR 
CORINTO MARU 
CRESSIDA 
OaFFODIL 
OANA AMERICA 
OAavIO P PEYNOLOS 


aGor 13 


SUN 
DELTA BRASIL 
DELTA maR 

DELTA SsuD 
OIANA 

OOWA CORAZON IT 


UBHE 

EASTEPN OTAMOND 
EASTERN RIVER 
EASTERN WORLD 
ENN 
ESSO BAYONNE 
ESSO PROVIDENCE 
EVER SHINE 
EXPORT BANNER 
EXPORT COURTE® 
EXKON BALTIMORE 
EXKON FLORENCE 
EXKON LEXINGTON 
EXKON SAN FRANCISCO 
FFM MATARENGI 
FREGESICK LYRES 
GAMPHIRA 
GENEVIEVE LYKES 
GIBRALTAR PANSY 
GLOBAL FRONTIFR 
GOLDEN GATE 
GOLDEN #00 
GREAT OCEAN 


BRAVE 
HARDANGER 
HILLYER BROWN 
HOEGH mascot 
WOEGH OPCHID 
WONSHU GLORTA 


IRIS ISLAND 

Ivan TOPIC 
JACKSONVILLE 
JAPAN ace 

JAPAN RAINBOW 
JOSE Lrnes 
KEIYO 

KNORR 

KOPF AN FIR 
KUROBE waRU 

LAKE SHaSTa 

LASH PACIFICO 
LESLIE 
LIONS GATE BRTOGE 
LUIGI GRIvacor 
MAMMOTH FIR 
MANUAWILT 
ZANARES 


MARITIME INVESTOR 
MARJORIE LYKES 
mau 

LYKES 
MELVILLE 

mercy 


on 


RAOTO MAIL 


ACE ENTERPRISE 
ADRIAN MAERSK 
AGUADILLA 
ALBATROSS Iv 
ALLTRANS EXPRESS 
AMERICA MARU 
AMERICAN ALLIANCE 
RICAN ARGOSY 
AMERICAN CHARGER 
AMERICAN HIGHWAY 
AMERTCAN LEADER 
AMERICAN LIBERTY 
AMERICAN REL 
Amoco DELA 
ANCO TEMPLAP 

ANNIE JOHNSON 

ARCO ANCHORAGE 

ARCO MERTTAGE 

ARECIBO 

ARTHUR MAERSK 

ASIA HERON 

ASIAN EXPRESS 
ATLANTIC RAINBOW 
AUSTRAL MOON 

BALO BUTTE 

BARBER TOBA 

BAYAMON 

BERGL VOT 

BLUEBIRD 

BOUTWELL wHEC 719 
BRINTON LYKFS 

BUNGA MELAWIS 
CARTBBEAN ENDEAVOUR 
CHAPMAN 

CHARLOTTE LYKES 
CHAUVENET T AGS 29 
CHESHIRE 

CHEVRON BURNABY 
CHEVRON 
CHEVRON NORTH 
CHEVRON SOUTH AMERICA 


COLUMBUS NEW ZEALAND 
CONCORDIA SUN 
CORNUCOPIA 
CRISTOBAL 

OALAMAN 

Dane 

DAVIO STARR JORDAN 
DEL MONTE 

DEL VIENTO 

DELTA aFRiIca 

OELTA 

DELTA MEXICO 

OELTA URUGUAY 
DILIGENCE 616 
DOCEANGRA 

MAGOALENA 

OvviI wKaTTeGaT 
EASTERN FORTUNE 


ERNA OLDENDORFF 
ESSO CHITTAGONG 
ESSO SAINT JOHN 
EVEP SPRING 
Export BuYEee 
ExPoRT FREEDOF 
EXXON BATON ROUGE 
HOUSTON 
NEW ORLEANS 
FAIPWEATHER 
FLEFTBANK 
FRIENDSHIP 
GARDENTA 


wace 


GOLDEN GaTE BRIOGE 
GOLDENSARI TIT 
GREEN AUKLET 


wHEC 715 
HARNGS 

MOEGH 
HOEGH 
HOEGH on 
wOTeKA MARU 
HOWELL LYKES 
IWACHUS STAP 
TRIS QUEEN 

J € GOSLINE 
JALAYAMUNA 
JAPAN AMBROSE 
JARVIS wHEC 725 
JUTMLANOTA 

KOFwKU MARU 
KOREAN LEADER 
LAKE ARROWHEAD 
LAKE TAHOE 
LAUPEL wLB290) 
LETITIA 
LONGavI 

Lutz? SCHROEDER 


c 
MARCONA EXPORTER 
MARGARET JOHNSON 


MARINE CHEMICAL TRANSP 


ARITIME JUSTICE 
MASON LYKES 
MAUMEE 
ARTHUR 
MENESTHEUS 
MEXICO 


TOTAL WEATHER REPORTS RECEIVED FROM US COOPERATIVE OBSERVING SHIPS 


RAOTO MAIL 


142 
30 


aCONCAGUA 
AORTATIK 
AIMEE LYKES 

ALBERT MAERSK 
ALMERTA LYKES 
AMERICA SUN 

AMERTCAN APOLLO 
AMERICAN ARROW 
AMERICAN CHIEFTAIN 
AMERICAN INDEPENDENCE 
AMERICAN LEGACY 
AMERICAN 
AMERICAN TRADER 
amoco WAVEN 
ANDERS MAERSK 

ANTONIA JOHNSON 

ARCO CALIFOPNIA 

ARCO JUNEAU 

ASHLEY LYKES 

InoustTey 

ASIAN HIGHWAY 
AUSTRAL ENTENTE 

aus? PIONEER 

AXEL MAERSK 
BALTIMORE TRADER 
TONSPERG 


RIVER 


BROOKS RANGE 

C LIGHTNING 
CARNIVALE 
CMARLES LYKES 
CHARLOTTE 


CHESNUT HILL 
CHEVRON CALIFORNIA 
CHEVRON KENTUCKY 
CHEVRON OREGON 
CHEVRON WASHINGT O! 
CIUDAD DE NETVA 
COLUMBIA 

comet 

CONTRACT TRADER 


OAMODAR GEN T.J. PARK 


DAVIOSON 
DEL ORO 
DELAWARE GETTY 
DELTA AMERICA 
DELTA COLUMBIA 
DELTA 
OELTA VENEZUELA 
DISCOVERE® Oss 
DOCTOR LYKES 
DORIC 
Ovvi PacIFic 
EASTERN MUSE 
EASTERN TREASURE 
ELISABETH MAERSK 
ERRADALE 
€SS0 wassau 
Euro Ta CONCORDE 
Ever value 
EXPORT CHALLENGER 
ExPoRT LEADER 
EXXON BOSTON 
EXKON HUNTINGTON 
EXXON NORTH SLOPE 
FALSTRIA 

FORT HOSKINS 
GAGE LUND 
GaRTHNewroo 
GEORGE KELEZ 
GLACIER Bay 
GLOMAR CHALLENGER 
GOLDEN PRINCE 
GPANC GLOBE 

REEN FOREVER 
GREEN KOBE 

GULF FARMER 

HAYNES 
HANJIN INCHEON 
WELLESPONT GLORY 
WOEGH ELITE 
HOEGH MINERVA 
HOEGH PRIDE 
HOUSTO! 

HUDSON 166 


wOREAN PRIOE 
LAKE BEPRVESSA 
ATLANTICO 


MANULANT 

war OE CORTEZ 
“ARCONA TRADER 
trees 


PIONEER 
mE a00 


acice 
MIDAS SEINE 


via 
RAOTO Male 


i 
1 
? 
i 
1 
1 
3 
5 


NOVEMBER AND DECEMBER 1980 


U.S. Cooperative Ship Weather Reports 


November and December 1980 


ADABELLE LYKES 


ALASKA STANDARD 
ALEUTIAN DEVELOPER 
ALWA MAERSK 
AMERICAN ACCORD 
aquarius 
ASTRONAUT 
Comsare 


TIGE 
a 
ASIA BEAUTY 
ASTA MORALITY 
ATHEL LAADKT 
auUSTRAL ENVOY 
AUSTRAL PURTTAN 
T ALASKA 
BARBER PRIan 

Rance 


Ishu 

VE BOTTLE 
BORTNOUEN 

BRIGIT 
BuILOER 

CALIFORNIA RAINBOW 
CELesti 

CHARLES PIGOTT 
CHASE wHEC 
CHEMICAL VENTURE 
CHEVRON ANTWERP 
CHEVRON COLORADO 
CHEVRON LOUISIANA 
CHEVRON PERNIS 

CLARA 
COLUMBUS AMERICA 
COMMON VENTURE 

ace 
COURAGEOUS 622 


OELTs 
OELTA PaRaGuaY 
OIAMOND PHOENIX 


ELIZABETH 
£550 BANGKOK 

PHILIPPINES 
CVELYN 
EVERGREEN AGO-295 
EXPORT CHAMPION 
ExPORT PATRIOT 
ExxOW CHESTER 

EXXON JAMESTOWN 
PHILADELPHIA 
FESTIVALE 

FRANCIS SINCERE NO 6 
GALLEON 

GEMINI 

GEOPGE KELLER 

GOLOEN Oalsy 


HANJIN 6 
HOE GH 
MOEGH 
HOMSING BREEZE 
G VESPER 


Jaran 


KEYSTONE 

KOREAN COMMANDER 
aN 

Lane PaLouRoE 
tase 


ico 

LOUISE 
MALLORY LYRES 


weec 717 


omens 


via 
RaOTO male 


= 
= 
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TOTAL WEATHER REPORTS RECEIVED FROM US COOPERATIVE OBSERVING SHIPS NOVEMBER AND DECEMBER 1980 


via via via 
RADIO MAIL 
12 


VIA via 

SHIP NAME RADIO MAIL 
MILLER FREEMAN 61 
MING STAR 
MOBIL LUBE 
MOBILFUEL 55 
MORANT 
MORMACORACO 
MORPACRIGEL 
MORMACSTAR 
MORMACHAVE 
WHEC 724 
NEGO ENTERPRISE NEPTUNE AMBER NEPTUNE CRYSTAL 
NEPTUNE JADE 3 NEPTUNE LEO NEW GOLDEN PHOENIX 
NEWARK NODAwAY NOPAL 
NORDIC LOUISIANA NORSE PILOT NORTHERN LIGHT 
NORWAY NURS DEL MAR OCEAN CROWN 
OCEAN LOG OCEANIC OCEANOGRAPHER 
OGDEN CONGO OGDEN FRASER 
OvI GLORIA 
ORANGE 
ORIENTAL CHAMPION 
ORIENTAL EXPOPTER 
ORIENTAL QUEEN 
OVERSEAS ALEUTIAN 
OVERSEAS JOYCE 
PACRARON 
PACEMPEROR 
PACIFIC ERA 
PACIFIC SAGA 
PACMAJESTY 
PACPRINCE 
PAN KOREA 
PENNMAR 
PHILADELPHIA 
PIONEER COMMANDER 

1 


RADIO MAIL 
MOON 

MOBIL COMET 

MOBILE MERIOIAN 
MONTICELLO VICTORY 


MING GALAXY 
MOBIL AERO 
MOBIL POWER 
MOBILGAS 
MORWACALTATO 


MING GLORY 

“woBIL ARCTIC 

MOBIL VENTURE 
MONMOUTH 

MORMACARGO 
MORMACLYNK 

MORMACSEA 

MORMACTIDE 

“OUNT VERNON VICTORY 
NANCY LYKES 


MORPACSUN 
MORNING GLOPY 
NAGARA 


MOZART FESTIVAL 
NECHES 

NEPTUNE DIAMOND 
NEW JERSEY MARU 
NOPAL VERDE 
NORTHERN VICTORY 
OCEaN GOLF 


OGDEN WILLAMETTE 
OLGA TOPIC 

ORE MERTOIAN 
ORTENTAL EXECUTIVE 
ORTENTAL MERCHANT 
OTTO Ne MILLER 
OVERSEAS CHICAGO 
OVERSEAS VALDEZ 
PACOUKE 

PACIFIC ARROw 
PACIFIC PEACE 


ORTENTAL ESEARCHE® 

OPTENTAL LEADER 

ORTENTAL STATESMAN 

OVERSEAS ARCTIC 

OVERSEAS NEW YORK 

PACDUCHESS 

PACIFIC ACE 

PACIFIC HIGHWAY 
IFIC VENTURE PacLaoy 

PACMONARCH PACNOBLE 

PACSTAR PAN 

PASSUMPSIC 

PERENNIAL ACE PERRYVILLE 
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Rough Log, North Atlantic Weather 
March 1981 


February and 


OUGH LOG, FEBRUARY 1981--There was no pri- 

mary storm path this month. Most storms had an 
overall northeasterly orientation, but they were spread 
out from the central United States to Europe. There 
were several cyclones over the Mediterranean, and 
these had an easterly orientation. Climatology indi- 
cates two primary tracks: one from the Great Lakes 
to Nova Scotia then northward, where it split south of 
Kap Farvel; the other from the Carolina coast north- 
eastward toward Iceland and again splitting, one 
branch west of the Island and the other south. 

The monthly mean sea-level pressure pattern was 
vastly different from climatology. The Icelandic Low 
was 996 mb near Keflavik, about 500 mi northeast of 
its normal 997-mb position. The Azores High domi- 
nated the ocean south of 50°N, extending much deeper 
into Europe and the United States than normal. There 
were two 1025-mb centers--one off Cape Race and 
the other at the normal location over the Azores. 

The displacement of centers produced two major 
anomaly centers. The negative one was 10 mb near 
Keflavik. A positive 15-mb center was east of Cape 
Race and was the much larger of the two. The zero 
departure isoline roughly paralleled latitude 20°N on 
the south and on the north followed a curve from Lake 
Huron to Cape Chidley to Kap Farvel to Rockall Bank 
to Nordkapp. 

In the upper air at 700 mb the low center was 240 
m lower than normal over Devon Island. The long- 
wave trough was retrograded from the U.S. East 
Coast to west of the Appalachian Mountains. There 
was an anomalous trough west of Europe with the 
usual ridge pushed eastward over the continent. 


Extratropical Cyclones--On the fifth day of the month 
a large 1040-mb HIGH was centered near 42°N, 25°W. 
A LOW was traveling northward over the Labrador Sea 
and, as happens many times, another LOW popped up 
over the Denmark Strait area. Ocean Weather Station 
Charlie had 40-kn winds with 20-ft seas east of the 
front. By 1200 on the 6th the LOW was 944-mb near 
70°N, 01°W (fig. 44). The pressure had plunged 27 
mb in 24 hr. The C,P. DISCOVERER was west of the 
Outer Hebrides with 58-kn west winds, 23-ft seas, 
and 33-ft swells. The MULAFOSS was south of Ice- 
land with 60-kn winds. By 0000 on the 7th the storm 
had dropped 4 more mb to 940 mb, a very deep storm. 
Gales of 40 kn were blowing at the Island stations and 
North Sea ships and platforms were measuring winds 
over 50 kn with waves up to 30 ft. 

A frontal wave imbedded in the zonal flow raced 
across the Faeroe Islands late on the 7th. OWS Lima 
had 48-kn winds and 28-ft seas. There were six ob- 
servations of winds greater than 60 kn and four obser- 
vations of waves of 39 ft in the area of 60°N, 01°E. 
Two within 65 mi of each other had 75-kn winds at 
0600 on the 8th. The jack-up drilling platform DIRK 
broke loose in the northern Kattegat. Tugs finally got 
the rig under control only 2 mi from the coast. Ano- 
ther drilling platform, the new hull no. 11, got in 
trouble 20 mi west of Kvitsoy. The tow was cut, but 


Figure 44.--This infrared image shows this very deep 
storm even though it is above the Arctic Circle. 


later re-established when the sea moderated 13 mi 
from Kvitsoy. On the 9th the original LOW was weak- 
ening over Nordkapp and the frontal wave was deep in- 
to the U.S.S.R. 


A frontal wave from the Gulf of Mexico crossed Jack- 
sonville, Fla., late on the 7th. It moved up the U.S. 
East Coast and late on the 8th absorbed the circulation 
of a LOW moving eastward north of the Great Lakes. 
Several ships including the IMPERIAL ST, CLAIR had 
winds between 45 and 50 kn on the 9th. SEDCO had 
49 kn on the 10th. 

On the 11th the storm center slammed into Ivigtut 
on the southwest coast of Greenland, and a LOW broke 
off on the southwest coast. The CRYOS (51°N, 51°W) 
reported 60-kn winds. The circulation now spread as 
far east as Ireland. The AMERICAN ALLIANCE (48°N, 
32°W) had 50 kn with 28-ft swells. The OSLO VEN - 
TURE (46°N, 38°W) had 38-ft swell waves. By 1800 
CHARLIE was measuring 48-kn winds with 33-ft seas 
that increased to 39 ft at 2100. The PIONEER CON- 
TENDER also had 33-ft waves. The NECHES had 30- 
ft waves with 50-kn winds near 43°N, 23°W, on the 
12th. There was a large 1056-mb HIGH slightly south- 
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east of Cape Race at 1200 on the 11th. Late on the 
12th the LOW and HIGH both weakened. 


This storm raced out of the southwestern United States. 
It moved across Lake Huron on the 11th, already a 
powerful storm, but only its outer reaches were off 
the east coast. It crossed Ungava Bay on the 12th. 
High pressure was following the storm on a northeast- 
ward track. At 1200 on the 13th the 960-mb low cen- 
ter was near 70°N, 58°W. The 1053-mb HIGH was 
centered near Portland, Maine. This was a 93-mb 
pressure spread over about 1,700 mi. This was an 
average pressure gradient of about 5.5 mb per 100 mi. 
There were no ship reports of high winds over the 
Labrador Sea, but it was probably because there were 
few or none present. Several northeastern U.S. cities 
reported all-time record pressure readings. Those 
that were included in the above 31.00 in of mercury 
club were Washington, D.C. (31.02); Hartford, Conn. 
(31.03); Allentown, Pa. (31.03); and Philadelphia, Pa. 
(31.05). The HIGH moved offshore and weakened as 
the storm weakened over Baffin Bay. 


As the high pressure above moved offshore, a frontal 
wave formed south of the HIGH on the old front orig- 
inally associated with the deep LOW. At 1200 on the 
15th the GEORGE OUSHAKOV was analyzed as being 
within 2 mb of the 1005-mb storm center near 44°N, 
44°W, with 45-kn winds and 18-ft seas. Early on the 
16th the BRITISH MAPLE near 63°N, 20°W, had 45- 
kn winds with 33-ft swells, while the TUNGUFOSS at 
60°N, 07°W, called the winds 58 kn. 

By 1800 on the 16th two Icelandic ships reported 
winds above 59 kn. By 0000 on the 17th there were 
five reports above 58 kn. None were reporting wave 
heights. The highest wind of 68 kn was reported by 
the ARNI FRIDRIKSSON, HOFSJOKULL, and the 
TFXK, all in the vicinity of 64°N, 22°W. 

A newspaper item from Reykjavik reported winds 
over 100 kn hit the Island on the 16th and 17th. The 
fishing vessel HEIMAEY caught a net in her propeller. 
She broke loose while being towed and drifted ashore on 
on the south coast. Two men were swept overboard. 
At this time the 956-mb LOW was over northwestern 


Iceland (fig. 45). By the 18th the storm was north of 
latitude 80°N, 


A LOW formed off Cape Cod late on the 25th. The 
center moved southeastward, and a U.S. ship near 
30°N, 59°W, reported 50-kn winds and the GYPSUM 
EMPRESS (43°N, 70°W) had 25-ft swells out of the 
northwest. At 1200 the OLEANDER had 50-kn winds 
with 20-ft waves about 160 mi southwest of the center. 
On the 27th the FRAUENFELS (33°N, 59°W), 300 mi 
south of the 978-mb center and sailing northward, had 
52-kn winds with 33-ft westerly swell waves. Other 
ships were reporting gales and waves up to 28 ft. 

The storm was now on a northeasterly track. The 
AMERICAN LEGEND (36°N, 62°W) found 48-kn winds 
at 1200 on the 28th. On March 1 other low centers 
moved into the circulation and on the 2d this storm 
was gone. 


A LOW crossed the Davis Strait and moved onto the 
Ice Cap where it vanished. On the next chart on the 
22d, a new LOW was found over the Denmark Strait. 
It remained stationary west of Iceland for the next 


Figure 45.--The storm has moved to Scoresby Sound 
by 1000 on the 17th. The cumulus-type clouds in- 
dicate there is still rough weather to the south. 


84 hr with a few gales reported now and then. It ap- 
peared that on the 26th some colder air was advected 
south of the upper air LOW and it started moving 
southeastward. There was a large stationary 1052- 
mb HIGH east of Leningrad and the eastern gradient 
tightened. 

The CAUCASUS MARU (57°N, 15°W) had 50-kn 
southerly winds and 30-ft seas at 1200, and the ADRI- 
ATIK had 60-kn southeasterly winds and 23-ft seas 
near 51°N, 13°W, at 1800 on the 26th. There were 
winds above 50 kn around the British Isles on the 27th. 

At 0000 on the 28th the 976-mb LOW was near 53°N, 
19°W, (fig. 46). The CAUCASUS MARU was now west 
of the center with 45-kn winds, 30-ft seas, and 33-ft 
swells. The LOW was about to absorb another that 
had moved into the area from the southwest. An ob- 
server on the North Sea reported 58 kn and 33-ft 
waves. At 1200 a platform near 58°N, 0.1°E, report- 
ed the winds as 130° at 70 kn with 39-ft seas. There 
were several reports of waves up to 25 ft. The high 
winds and waves reported on the northern North Sea 
continued into March 1. The OSTROV BERINGA was 
500 mi southwest of the center of the storm with 64- 
kn winds. As the storm moved across Ireland and 
Wales it lost its punch. 


The 28,000-ton icebreaking bulkcarrier M.V. ARC- 
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Figure 46.--At 0930 the storm has moved northward 
and there is no indication of the LOW that was ap- 
proaching from the southwest. 


TIC began a test voyage across Lake Melville in Lab- 
rador. The test was not only to measure the perfor- 
mance of the ship under severe ice conditions but to 
determine if commercial shipping on the lake is fea- 
sible year-round. A similar voyage was made by the 
Coast Guard icebreaker FRANKLIN last year. 


Casualties--The following vessels had problems with 
ice this month: AFRICAN VIOLET, CAST BEAVER, 
GOLDEN ENDEAVOR, and ZENKO MARU. The Swe- 
dish SEFIR was in distress at Olands Sodra Grund on 
the 20th due to weather and icing. The crew was res- 
cued, but the vessel apparently sank. The first day 
of the month began with a collision in fog in the Eng- 
lish Channel between the ACTIUM and the HANNAH 
SPEARING. The Greek tanker AIKATERINI had a 


fire in the engineroom area on the 1st while 8 mi off 
Cape Henry, Va. The 36 crewmembers were evacu- 
ated. Fire-fighting efforts were hampered by 60-kn 
The AMERICA, U.S. destroyer 


winds and high seas. 


RADFORD, and Coast Guard cutter UNIMAK were on 
the scene. On the 10th the SOUNION and FEDDY col- 
lided in fog off Algiers. This was because of poor vis- 
ibility but not from fog but a sandstorm. The OCEAN 
ENVOYdamaged her rudder while avoiding contacting 
the vessel ahead in the sandstorm in the Suez Canal. 

High winds caused these casualties. The CON- 
TRACT TRADER and MARRA collided, the ERODONA 
was pushed aground, and the MARIAJOSE T. broke 
her moorings. 

These vessels specified heavy weather as the 
culprit. The JARAMAC 33 sank off Dubai. The VER- 
ONA ran aground near Cap Bon, and the OGDEN NEL- 
SON had damage to the port anchor on the 5th. The 
Argentine LA PAMPA arrived Bilboa with damage to 
the deck and lifeboats plus one container loaded with 
whiskey washed overboard. The condition of the crew 
was not stated. The EASTERN ENERGY was anchored 
off Sardenia until weather abated on the 6th. The Greek 
TENIA II sank in heavy seas off the island of Skyros 
on the 8th and it was feared the five crewmembers had 
drowned. The Liberian OPAL became disabled in the 
Bay of Fundy. While being towed on the 12th the tow- 
line parted and she drifted aground. 

The Greek TOXOTIS sustained rudder damage on the 
12th enroute to Rotterdam. The towboat GALVESTON 
sank off the Texas coast in bad weather. Only the mas- 
ter was rescued. The 5,564-ton EASTERN MARINER 
sank off Bermuda on the 18th after sustaining hull dam- 
age in heavy weather on the 14th. The LAGO LANAL- 
HUE sustained weather damage while on a voyage from 
Peru to Italy, January 30 to February 17. The Cana- 
dian tanker WITSUPPLY sank off Cabo de la Vela on 
the 17th enroute to Cartagena. The bulkcarrier OLIVIA 
encountered heavy weather on the 19th on a voyage from 
South American ports to New York. 

The FAST ONE, FIDIAS, and JAMIL had weather 
damage on the 22d and 23d in the Mediterranean. The 
CHITRAL encountered heavy weather on the 22d south 
of the Azores. The American-registered CALIFOR- 
NIA had damage on the 25th on a voyage from Lisbon 
to Tampa. 


OUGH LOG, MARCH 1981--There were vast dif- 

ferences from climatology in this month's weather 
pattern. The storms normally track along the St. 
Lawrence to Kap Farvel, where they split toward the 
Davis Strait and Iceland. A second track from Cape 
Hatteras heads northeastward toward Iceland. The 
major activity this month formed off the New England 
coast, moved eastward to midocean, then turned north- 
eastward to northward. Several of these storms plus 
some from the vicinity of Iceland crossed northern 
Europe. There was a sparsity of storms affecting the 
Mediterranean. 

The Icelandic Low at 993 mb was 12-mb lower than 
climatology and near 48°N, 36°W, over 600 mi south- 
southeast of its normal location. The Azores High at 
1021 mb was near 28°N, 22°W, about 12° longitude east 
of its normal position. 

The difference in central pressure and location of 
the Icelandic Low resulted in a large negative anomaly 
covering most of the ocean, except off the east coast 
of Greenland and off the North African coast into sou- 
thern Spain. The main anomaly centers were minus 
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16 mb near 45°N, 35°W, and minus 13 mb over Scot- 
land. High pressure dominated the Arctic Ocean with 
a plus 10-mb anomaly. 

In the upper air the primary circulation was near 
normally located over Devon Island, but there was ano- 
ther low center far south off Cape Race. This displa- 
ced the long-wave trough considerably to the east, re- 
sulting in northwesterly flow over the East Coast and 
the easterly path of storms off the coast. The normal 
slight ridging over western Europe was hardly discern- 
ible. As at the surface the majority of the ocean was 
influenced by below-average heights and negative ano- 
malies. 


Extratropical Cyclones--The first severe storm of the 
month moved out of Manitoba, Canada, on a southeast- 
erly track. It was not an especially severe storm ex- 
cept for cold temperatures and snow in the northerly 
flow. As the LOW moved across Maine and off the 
coast on the 3d, a frontal wave was traveling eastward 
from the Carolinas. As the cold air moved over the 
warmer waters, the EXPORT BUYER and another U.S. 
ship had 40-kn northwesterly winds in the vicinity of 
the Gulf Stream; another reported 20-ft waves. 

The storm intensified rapidly, dropping 34 mb in 
24 hr to a pressure of 962 mb at 1200 on the 4th. The 
ATLANTIC CHAMPAGNE (41°N, 60°W) and the S.A. 
HUGUENOT (33°N, 62°W) both had winds of at least 
60 kn. Several ships in the area had waves up to 25 
ft. At 0000 on the 5th, a time of minimum radio re- 
ports, there were nine reports of 45 kn or greater. 
The NOVO MESTO (36°N, 47°W) was about 300 mi 
southeast of the 970-mb center with 72-kn westerly 
winds. The LASH ATLANTICO (35°N, 56°W) reported 
waves of 49 ft. By 1200 on the 5th the wave heights 
had increased. The PASCAL (32°N, 51°W) had 39-ft 
waves, and the EXPORT BANNER (38°N, 54°W) had 
41 ft. Other ships south of the center had 20- to 30- 
ft swell waves. On the 6th, the C.P. DISCOVERER 
(51°N, 39°W) had 55-kn northeasterly winds and swells 
as high as 43 ft. Winds south of the center were gen- 
erally gale force with 20- to 30-ft waves. On the 7th 
the storm started to collapse as another moved east- 
ward and an associated center rushed eastward. The 
MONAGAS arrived Bilbao from Havre with weather 


Monster of the Month--As a LOW out of the Midwest 
approached the Appalachian Mountains, a second LOW 
formed east of the mountains early on the 5th. Its 
center crossed the coast at Norfolk and deepened rap- 
idly over the warmer water. There were a few gale 
reports near the front on the 6th. New York City and 


areas of New Jersey had 10 in of snow. By 0000 on the 
7th the storm was 960 mb near 40°N, 59°W. 

The 19,247-ton Israeli MEZADA reported a hold 
flooded on the 7th while about 96 mi southeast of Ber- 
muda. She later sank. There were 35 persons aboard 
but only 11 were saved. Winds of 47 kn and waves of 
18 to 24 ft were reported. The HELLENIC IDEAL had 
engine trouble in heavy seas 200 to 300 mi away. The 
tug POINT CARROLL reported a barge with 5,200 tons 
of crushed stone broke loose on the 8th near 40°N, 62°W. 
The ZIM LIVORNO reported storm damage March 6 to 
8 from New York to Haifa which was probably from this 
storm. The CONCORDIA STAR lost containers over- 
board on the 6th about 500 mi east of Hampton Roads 
and a hole was punched in a wing tank. The CASTILLO 
DE ALMANSA was disabled while 1,000 mi east of 
Philadelphia with a cargo of coal. The 44, 881-ton Am- 
erican GOLDEN ENDEAVOR headed for Halifax, Nova 
Scotia, was in heavy weather on the 9th. The vessel's 
intended course was 275°, but she had a speed of minus 
2 kn in westerly winds of force 13. Her hull was flex- 
ing and she could not turn 180° due to high following 
seas. The CAST DOLPHIN also suffered damage in 
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igure 47.--The barogram indicates the EXPORT 
BANNER had passed through two storms in less 


than 3 days. This one on the 7th was the worst. 


Figure 48.--The storm dominates the western 
the North Atlantic. As usual, the most severe wea- 
ther was in the southwest quadrant as indicated by 
the unstable clouds. 


this storm and diverted to Halifax. 

F 
damage. 
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The EXPORT BANNER was near the center of the 
storm with a 966-mb pressure, 45-kn winds, and 26- 
ft swell waves (fig. 47). At 1200 on the 7th the 
LASH ATLANTICO (36°N, 56°W) had 50-kn winds and 
49-ft waves about 200 mi south of the center. At 1800 
the seas had dropped to 36 ft, but the swells had in- 
creased to 52 ft. There were winds near 50 kn in all 
but the eastern quadrant (fig. 48). The winds were 
still blowing over 50 kn on the 8th with the LANTAU 
TRADER, 250 mi northwest of the 964-mb center, 
finding 52-kn northerly winds with 46-ft waves. On 
the 9th the LASH ATLANTICO now near 39°N, 50°W, 
had 41-ft waves. The winds were now decreasing in 
intensity, but high waves over 20 ft continued. On the 
10th the DOCTOR LYKES and WERA JACOB both near 
45°N, 36°W, had winds above 60 kn with 25-ft waves. 
The JEFF DAVIS (46°N, 42°W) had 33-ft swells. The 
FORT NORMAL and WERA JACOB, both southwest of 
the LOW, had swell waves of 49 ft and 43 ft, respec- 
tively, on the 12th. The storm moved over Ireland on 
the 13th and was no longer of concern. 


A trough moved off the U.S. East Coast on the 12th. 
By 1800 a LOW had formed in the trough about 450 mi 
east of Cape Cod. By 1200 on the 13th a Soviet ship 
near 35°N, 52°W, was reporting 47-kn winds and 26- 
ft waves southwest of the 986-mb center near 41°N, 
49°W. The IRISH PINE was 450 mi east of the center 
with 33-ft swell waves. On the 14th the GERTRUD 
JACOB (40°N, 50°W) was being pounded by 60-kn winds 
driving 25-ft seas and 33-ft swells. 
ton Greek tanker HALKI radioed she was near 38°N, 
39°W, in force 10 to 11 westerly winds and waves over 
20 ft with damage on the deck. At 1800 the ARCTIC 
TROLL found 52 kn and 33-ft swells in the southeast 
quadrant. 
west edge of the storm with 60-kn winds, 20-ft seas, 
and the code indicated giant 66-ft swells on her stern. 


Farther along the wind trajectory and fetch the ARCTIC 


TROLL still had 33-ft swell waves. Later in the day 
another storm over Nova Scotia sapped this storm's 
strength, and it abruptly disappeared. 


A LOW that moved north of the Great Lakes started 
breaking down and on the 14th a new center was found 
south of Cape Cod. The circulation developed rapidly 
over the new source of energy, and gales were blowing 
by the 15th. At 1200 the WERA JACOB (39°N, 57°W) 
had 55-kn winds with 33-ft seas and 46-ft swells. The 
970-mb storm was over Nova Scotia. The DAWSON 
(42°N, 62°W) had 65-kn winds at 1800 with 30-ft waves 
with only a slight decrease. On the 16th the WERA 
JACOB south of the 977-mb storm center again had 55- 
kn winds, 33-ft seas, and 46-ft swells. A ship at 35°N 
had 30-ft swells. By the 17th this storm was gone. 


This weak low-pressure center started over northern 
California and raced across the southern part of the 
United States at about 30 kn. At 1200 on the 16th it 
was 994 mb over western Virginia. Twelve hours la- 
ter it was 972 mb south of Cape Cod and in another 
12 hr was 960 mb near Cape Sable. At 0000 on the 
17th the GYPSUM KING off Cape Hatteras found 60-kn 
winds. At 1200 the FORT NORMAN (33°N, 59°W) had 
60-kn winds and 33-ft waves. The AMERICAN TRA- 
DER had 50 kn. There were many ships with winds 


At 1300 the 41,108- 


On the 15th the IRISH PINE was on the south- 
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igure 49.--The AMERICAN LEGEND passed slightly 
south of the 959-mb storm about 1900 on the 17th, 
when the barograph pen went off the chart. 


Figure 50.--This 1700 SMS/GOES image was taken of 
the storm about 2 hr prior to the low point on the 
barograph of tne AMERICAN LEGEND. The center 
of the storm is over Cape Sable. 


stronger than gale force. The WERA JACOB, an ore 
carrier which appeared to be loitering in the area, 
again had 60-kn winds, 23-ft seas, and 39-ft swells. 
The AMERICAN LEGEND was near 43°N, 61°W, at 
1800 with 55-kn southeasterly winds, 20-ft waves, 
and a sea-level pressure of 965 mb. Less than an 
hour later the pressure dropped to a minimum of 962 
mb (figs. 49 and 50). By 0000 on the 18th the winds 
were 63 kn from the west with 23-ft waves. The 
storm was now traveling northward over the Maritime 
Provinces. The high winds and waves reached as far 
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south as latitude 30°N but were retreating northward by 
the 19th. This was the result of the transfer of the 
circulation to a new low center that formed southeast 
of Cape Race. The ESSO KARACHI with 138, 000 barrels of 
oil aboard broke loose from a tug in heavy seas 50 mi 
south of Bermuda on the 18th. She had been taken in 
tow after developing engine trouble. The tug later re- 
connected, By 1200 on the 19th this new center 

had taken over. There were several storm wind re- 
ports and waves up to 20 ft. 

On the 20th yet another center formed farther east 
which supported some gales, but the swell waves had 
built as high as 30 ft in the westerly flow. This cen- 
ter moved over the North Sea on the 22d. 

The bulkcarrier ARIADNE out of Dunkirk had a 
cargo of steel pipes shift in heavy weather on the 22d 
and diverted to the Azores to resecure probably due 
to this storm. The French container vessel ST. 
BERNAD, while docking at Le Havre, hit the Russian 
tanker GURZUF in 60-kn winds. The French tanker 
LIVORNE PACIFIQUE at Antifer Port had to stop dis- 
charging due to the high winds. 


A LOW that came across Cape Hatteras and moved 
northeastward left a weak trough off the coast and a 
frontal wave formed and filled the void on the 20th. 
Using the other circulations as a base, this LOW de- 
veloped into a large storm. It originally moved north- 
eastward then on the 21st turned southeastward. At 
0600 the CJR6 had 58-kn northeasterly winds near 44°N, 
59°W, with 38-ft waves. At 1200 on the 22d the 980-mb 
storm was near 41°N,50°W. An American ship that may 
have been the DEFIANCE (38°N, 58°W) had 40-ft waves. 
At 1800 the EL PASO ARZEW (35°N, 51°W) had 52-kn 
winds and 36-ft waves. 

The storm continued eastward with winds up to 50 
kn and waves up to 30 ft until turning northward on the 
24th. Romeo was tossed by 30-ft seas on the 25th. 

The AMERICAN LEGACY 200 mi southwest of the 964- 
mb center had 50-kn winds, as did several other ships, 
with 33-ft waves. She was under the area of maximum 
vorticity advection. Icelandic fishing vessels north of 
the center were reporting 60-kn winds. Ships moving 


through this same area in the southwest quadrant on 
the 26th also found winds near 50 kn and waves up to 
33 ft. 

Another LOW was moving eastward south of this 
one and sapping its strength. On the 29th the storm 
was gone. 


Casualties--These ships had problems in fog: the 
SNOW HILL and EUGENIE C. collided south of Port 
Arthur. The AVELINA ran aground south of Larache, 
as did the MIQUELON off southeast Sweden. The CAR- 
MELITANA MADRE and KONSTANTINOS K., collided 
10 mi northeast of Ancona, Italy. The following ves- 
sels requested weather damage surveys during March: 
AVLIS, BOOKER CRUSADE, EASTERN COUNTESS, 
EL CHAMPION, LA LIMA, and PLATONIC. High 
winds resulted in the dragging of anchors or other dam- 
age to these ships: CUNARD COUNTESS, ENERGY 
CREATION, GLORY, NOPAL MASCOT, and OGDEN 
NELSON. 

The ELOCEAN stranded near Piraeus in bad wea- 
ther, and the ADRIA ran aground in the Gulf of Ageba 
on the 19th. The CITY OF TEMA developed a 30° list 
when bad weather caused her cargo to shift in Flushing 
Roads on the 23d. She also ran aground. 

The 1,476-ton CURRENT VENTURE arrived Miami 
from New York on the 27th with weather damage. Two 
499-ton West German ships had problems. The last 
week of the month the WHESTSTAR was missing on a 
voyage to the Azores. Also, the WHESTTRADE arri- 
ved Casablanca with weather damage. The ALEXA 
arrived La Coruna with weather damage from the 28th. 
The British MYRMIDON reported weather damage on 
the 29th on arrival at Havre. The MULTAN returned 
to Bilbao with weather damage on the 29th. The RIO 
CALCHAQUI put into Vigo on the 31st with weather 
damage, and the SUNNY KARINA was at La Goulette 
Roads after encountering heavy weather. 

Other Casualties--The 6,000-ton Pakistani LALA- 
ZAR sustained weather damage off the Cape of Good 
Hope on the 4th to the 6th. The 8,295-ton Dutch AM- 
ERSFOORT encountered heavy weather on a voyage 
from Houston to Durban. 


Rough Log, North Pacific Weather 
February and March 1981 


OUGH LOG, FEBRUARY 1981--There were the 

usual or greater number of storms this month and 
they were well-behaved in that they followed a pre- 
dictable path. Many formed over or east of Japan, 
taking an initial easterly path, then turning north- 
eastward. Those from the vicinity of Hokkaido gen- 
erally favored the Aleutian route, while those off 
Tokyo were routed in the Gulf of Alaska. Those that 
formed over midocean generally took the same route. 
A few storms formed off Washington State and moved 
onto the coast. All this generally was in good agree- 
ment with climatology. 

The monthly mean pressure pattern was also in 
good agreement with climatology. The 993-mb Aleu- 
tian Low was 6 mb lower than normal near 48°N,177°E, 
slightly southwest of its mean location. The Pacific 


High at 1021 mb was near its usual position. 

The largest and most significant anomaly center 
was minus 9 mb centered near 44°N, 180°. Most of 
the ocean was negative, except near both coasts. 
There was a plus 3-mb center off Vancouver Island, 
which can be detected in the storm tracks. 

In the upper air pattern the primary low center was 
near 50°N, 177°E, well east of its usual position. 
This affected the sharpness of the trough over the cen- 
tral ocean. 


Extratropical Cyclones--A LOW with frontogenesis 
was found on the 1200 chart of the 3d just east of Tok- 
yo. The storm was moving eastward. There were a 
few near gales, but at 1800 the Japanese ship JMLP 
found 58-kn southeasterly winds with 25-ft waves near 


Figure 51.--The storm is centered over the Andreanof 
Islands at this time. 


39°N, 163°E. On the 5th there were several reports 

in the 45-kn range with one swell observation of 26 ft. 
On the 6th this storm invaded the southern part of the 
circulation of an older cyclone. Early in the day there 
were some strong gales and waves up to 25 ft 300 to 
600 mi southwest of the LOW. The ALASKA COAST, 
JUDI B., and GALAXY, in the vicinity of the Aleutians, 
had 50- to 60-kn winds with gusts to 90 kn and waves 
to 18 ft. By the 7th this storm had absorbed the other 
center (fig. 51). The winds were light with 40 kn the 
maximum. The center was 972 mb north of Tanaga 
Island and on a northwest track. The storm dissipated 
on the 8th on the Siberian coast. 


This storm formed south of Honshu on the 7th. On the 
8th the OGDEN CONGO (87°N, 155°E) had 50-kn winds 
from the northwest. The VERVALUE (33°N, 149°E) had 
33-ft swell waves. By 0000 on the 9th the storm was 
958 mb near 47°N, 168°E, and on a northerly track. 
This took the same type of track as the first one. There 
were many reports over 50 kn, including the PIKE- 
BANK (45°N, 169°E) with 56-kn winds, 33-ft seas, and 
46-ft swells. The WISTERIA (51°N, 167°E) reported 
60 kn with 26-ft waves. At 1200 the NEW GOLDEN 
PHOENIX (48°N, 172°E) was east of the center with 76- 


kn winds and 23-ft waves. There were still some 50- 
kn winds early on the 10th, but later in the day the cen- 
ter was over Kamchatka and headed for oblivion. Far 
to the south that day the VERVALUE (38°N, 167°E) 
found 40-ft swell waves. 


On the 5th the Pacific High was off Seattle and there 
was a large area of very weak pressure gradient be- 
tween it and Hawaii. On the 0000 chart of the 6th an 
observation from a SHIP indicated a weak LOW had 
formed. An old weak front moved into its circulation. 
It was associated with a weak cut-off LOW imbedded 
in a sharp southeasterly oriented upper air trough. 
On the 9th it was found that both the upper and sea- 
level LOWs had intensified. The tighter gradient was 
north through southwest of the center. A Japanese 
ship found 48-kn northerly winds with 23-ft waves. 
The GOLDEN FOREVER to the south near 32°N, 160°W, 
was involved with 30-ft swells. The AUSTRAL RAIN- 
BOW (32°N, 157°W) had 45-kn winds and 25-ft wayes 
on the 9th. The FORTUNSTAR had 54-kn winds riorth- 
west of the 978-mb LOW. A ship closer to the center 
had 28-ft waves, and one south of the center had 26-ft 
swell waves. 

The storm was traveling northward and weakening. 
On the 12th there were two other LOWs southwest and 
southeast of this one, which died out on the 13th. 


The La Perouse Strait produced this storm. By 0000 
on the 12th the PACLADY (37°N, 157°E) found 52-kn 
winds. Other ships found gales and 20- to 25-ft waves. 
The storm was 976-mb by 1200 on the 13th near 40°N, 
175°W. The TOYOTA MARU No. 16, SANTA BAR- 
BARA MARU, and AMELIA TOPIC had 45- to 55-kn 
winds and 30- to 43-ft waves in the area between 30° 
and 35°N and 170° to 175°E. The area expanded south- 
ward and eastward on the 14th. 

The storm was traveling northeastward toward the 
Gulf of Alaska and the gradient was weakening. The 
only report of winds as high as 50 kn was from the 
GOLDEN SABRE as a trough passed. The wind waves 
were 28 ft and the swell waves 36 ft. On the 16th ano- 
ther LOW was moving into the southwest sector from 
the northwest and yet another was moving into the east- 
ern sector from the southwest. After 1200 the original 
LOW faded. 


Monster of the Month--On the 16th there was a large, 


flat low-pressure area south of the eastern Aleutians. 
There were three weak LOWs just south of the islands 
and another moving around the southeastern periphery. 
The northeasterly winds through the islands were not 
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Figure 52.--There are three weak surface LOWs about 
200 mi south of the Aleutian Islands that are not 
readily apparent on this image (49°N, 172°W; 52°N, 
157°W; 58°N, 142°W). They could be positively an- 
alyzed only with ship and island observations. The 
northeasterly flow brought extremely cold air from 
Alaska and off the sea ice. 


especially high, but the air temperature was very cold, 
resulting in a lot of freezing spray (fig. 52). On the 
morning of the 17th the STORM PETROL, east of Uni- 
mak Island, reported heavy freezing spray during the 
night with all hands chipping. The JUSTINE FOSS 
nearby reported 35- to 45-kn winds, 8-ft seas, 22°F 
air and 39°F sea temperatures with moderate freezing 
spray and 3 in of ice on the superstructure. The 
morning of the 18th the NOAA ship MILLER FREE- 
MAN reported snow with visibility as low as 1/4 mi, 


25- to 30-kn winds, 10-ft waves, and moderate freez- 
ing spray north of Unalaska Island. At the same time 
the JUSTINE FOSS, now east of the Shumagen Islands 
had 6 in of ice on the superstructure. Their afternoon 
report did not mention ice. These reports were all 
received by WBH-29 Kodiak. 


The warmer waters east of Kyushu produced the em- 
bryo of this storm on the 20th. On the 22d it was pro- 
ducing winds over 50 kn as attested to by the BELL- 
MAN with 50-kn winds and waves up to 23 ft. At 0000 
on the 23d the LOW was 960 mb near 47°N, 170°E (fig. 
53). The MOSEL EXPRESS (38°N, 156°E) had 63-kn 
northwesterly winds with 39-ft seas and the Japanese 
JLHD (39°N, 166°E) had 60 kn with swell waves of 49 
ft. There were many reports of winds over 45 kn and 
waves over 25 ft. The AMERICAN AQUARIUS (37°N, 
171°E) had 55-kn winds and 44-ft seas at 0600. The 
storm reached its lowest pressure of 956 mb at 1200. 
There were fewer observations by radio at that time 
and also on the 24th. Hopefully, the fewer radio re- 
ports of high winds meant ships were rerouting to 
avoid the more severe weather as the storm was still 
very powerful. 

The storm center crossed into the Bering Sea near 
180° on the 25th. It was shrinking in size and weak- 
ening. The PRESIDENT TAFT was south of Kodiak 


Figure 53.--The large high-cloud shield indicates the 
depth of this storm and thus its strength. 


\ 
<6ON-+16 3 4 
3 
_ 
x 
222 


Island with 45-kn winds and 25-ft waves. 
ended over Bristol Bay on the 26th. 


The storm 


This potential storm came out of the Sea of Japan on 
the 24th and raced eastward under zonal flow. At 0000 
on the 26th the YOUNG SCOPE (40°N, 158°E) exper- 
ienced 50-kn winds with 23-ft seas as the LOW raced 
north of them. By 1200 on the 27th the LOW was 966 
mb north of Adak Island. On the 28th the DAWN at 
Hannah Rocks and the RUFF AND REDDY at Raspberry 
Strait had 50- to 60-kn winds. On March 1 the KOFU- 
KU MARU near the Rat Islands had 55-kn winds with 
26-ft waves. The JAPAN APOLLO found 48-kn south- 
westerly winds with 30-ft swells north of Adak Island 
on the 2d. The storm disappeared over the cold sea 
on the 3d. 


Casualties--The GALLEON TOPAZ with a crew of 26 
sent a distress signal because of stormy seas on the 
3d while 1,615 mi south of Tokyo. She was feared sunk, 
but the Coast Guard in Honolulu found her later. The 
SEA TIGER requested a heavy weather damage survey 
on arrival in Japan. The AQUACHARM requested a 
weather damage survey on arrival in Japan on the 3d. 
The ALEGRIA DE PIO was due Tokyo on the 5th with 
heavy weather damage. The barge ALSEA, towed up- 
side down to Honolulu dragged anchor in strong winds 
and grounded on the 10th. 

The following ships requested heavy weather damage 
surveys for damage in February: SPECIALIST, AUS- 
TRALIAN PROGRESS, CARA, AMELIA TOPIC, AEGIS 
FAME, JALAVIJAYA, and SEQUOIA. 

The ZUIYO MARU capsized in rough seas in the Sea 
of Japan on the 17th. All eight crewmembers were 
missing. The PAPAGAYO UNIVERSAL drydocked in 
Vancouver for alleged weather damage between the 21st 
and 25th enroute to Seattle. The IZUMO MARU dis- 
charged weather damaged cargo at Guatemala on the 
27th. 

The ASTERION (16,112 tons) and JHELUM (5, 922 
tons) collided at Kagoshima when the latter dragged 
anchors. The KOMSOMOLETS NAKHADKI (4, 054 
tons) sank in stormy seas in Tsugaru Strait on the 
26th. The MARSHAL ROKOSSOVSKIY picked up 18 
crewmembers, but 15 were already dead, with 20 
missing. 


OUGH LOG, MARCH 1981--The number of storms 
appeared to be near normal, but the average storm 
was deeper than normal as indicated by the mean pres- 
sure. One primary storm path stretched northeast- 
ward from near Tokyo to near Umnak Island. Another 
was northward to the Alaska Peninsula from the vicinity 
of 45°N, 165°W. There was a secondary track from the 
Kurile Islands into the central Bering Sea and another 
from off Vancouver Island northward toward Yakatat. 
These approximated climatology, especially the first 
primary track. 

Climatology shows two centers for the Aleutian Low: 
the primary one near 50°N, 170°E, and the other over 
the Gulf of Alaska. This month's mean center was 989 
mb near 53°N, 171°W, about half way between the two 
climatic centers. The Pacific High had two 1023-mb 
centers along 30°N at 160°W and 138°W and stretched 
farther west than normal, 


There was one large minus 19-mb anomaly center 
near 53°N, 166°W. The zero isoline approximately 
paralleled latitude 35°N from California to 170°E, 
where it turned northwestward into the Sea of Okhotsk. 

The 700-mb low center was over the central Bering 
Sea rather than the Sea of Okhotsk. The pressure sur- 
face heights were basically below normal north of lat- 
itude 35°N and higher south of that latitude. The nor- 
mal ridge over the Rocky Mountains was more pro- 
nounced than normal with positive anomalies along that 
coast. 


Freda developed among the Marshall Is- 
ands. 


Extratropical Cyclones--This storm was first trace- 
able south of Honshu on the 3d. The NEW GOLDEN 

PHOENIX (31°N, 153°E) was east of the front sailing 
westward with 58-kn southwesterly winds on the 5th. 
A ship near 39°N, 152°E, which the LOW had passed 
over at about 2000 on the 4th, had 30-ft swell waves. 


40N- 16S 1 


Figure 54.--The storm is centered near Kodiak Island 


at 1850 on the 11th. There are strong winds under 
the clouds off the coast of Alaska. 
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By 1200 on the 5th the storm was 976 mb near 44°N, 
165°E. On the 6th the LIONS GATE BRIDGE was in 
the southwest quadrant of the storm with 68-kn winds, 
20-ft seas, and 31-ft swells. Other ships registered 
strong gales and waves of 20 to 26 ft. By 0000 on the 
7th the LOW was 960 mb. The Chinese BLHW was 
750 mi to the south with 23-ft seas and 33-ft swells. 
The SOHIO INTREPID (52°N, 149°W) had 54-kn winds 
on the 8th. Other ships were reporting 20- to 25-ft 
waves. A ship near 45°N, 159°W, reported 39-ft 
swells. There were a few gale reports and waves 
near 20 ft on the 9th and 10th, but they were associa- 
ted more with frontal waves moving around the peri- 
phery of the storm than with the storm itself. The 
low center dissipated on the 10th. 


This storm came out of the Amur River Valley of 
eastern Asia. On the 8th it was 998 mb east of Hok- 
kaido. Several ships off the coast of Japan had gale- 
force winds. The storm was racing eastward at about 
40 kn. There were isolated reports of winds up to 45 
kn and waves to 20 ft south and west of the center on 
the 9th. The storm turned northeastward on the 10th 
and was one of those that circled the previous storm. 
On the 11th the 977-mb storm was in the Gulf of Alas- 
ka. The pressure gradient between the front and the 
coast was tightening. The PHILADELPHIA and ARCO 
FAIRBANKS were near each other in the vicinity of 
57°N, 143°W, with 50- and 55-kn winds and the former 
had 29-ft waves (fig. 54). Ships to the south and south- 
west reported gales and over 20-ft waves. Buoy 46004 
measured 21-ft waves. This LOW disappeared on the 
12th as another deep storm approached. 


A frontal wave moved over the Yellow Sea from the 
mainland and quickly developed over the warmer water. 
It traveled east-northeastward under upper air zonal 
flow and was 990 mb near 40°N, 155°E, at 0000 on the 
10th. There were several 50-kn wind and 20-ft wave 
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reports. By the 12th the storm was 964 mb near 50°N, 
175°W. It was a large storm, but the winds and waves 
were still relatively light. On the 13th the pressure 


had reached 956 mb, and the center was essentially 
stationary near 53°N, 163°W (fig. 55). 


Its circulation 


Figure 55.--The storm center is south of Unimak Is- 
land. This image covers the central ocean but does 
not include all of the storm. 
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Figure 57.--These two analyses for 0000 and 1200 on the 15th show the storm before and after the jump of the 


reached from Kamchatka to British Columbia. Most 
winds were gales with waves near 20 ft. The highest 
wind on the radio broadcast was 48 kn in the Gulf of 
Alaska. On the 14th there were two reports of 50 kn 
with the highest waves 23 ft. Another LOW was racing 
into the southwestern quadrant. Late on the 14tha 
SHIP (42°N, 175°W) found 60-kn winds and 26-ft swells. 
This LOW disappeared on the 15th over Bristol Bay, 
but other centers kept the cyclonic circulation alive. 
By this time the major problem was waves over 20 ft 
in the northwesterly flow. This last storm had broken 
down by the 17th. 


Another oriental storm. This one traveled over Korea 
and blossomed to 992 mb over the Sea of Japan. The 
CHAMPAGNE was east of Hokkaido at 1800 on the 14th 
with 45-kn southeasterly winds and 25-ft seas. A fron- 
tal wave that formed over Honshu reinforced the storm 
on the 15th. The SEA-LAND MCLEAN was at 36.6°N, 
147.7°E, sailing eastward at 0800 on the 15th. The cen- 
ter of the frontal wave must have passed directly over 
the MCLEAN as indicated by the pressure jump on the 
barogram (fig. 56). The pressure rose 8.5 mb in about 
a half hour. At 0600 she logged southerly 40-kn winds 
with 18-ft seas. At 1200 the winds were 30 kn from the 
west with 13-ft seas. The analyses made at the time 
indicated the LOW passed farther north and not as 

deep as the barograph on the MCLEAN indicated (fig. 
57). Information from the HIKAWA MARU indicated 
that a Russian container ship had container loss and 
‘suffered other damage in this same area. Also the 
ONOMICHI MARU with a cargo of ore sank. At 0000 
on the 16th the storm was already 956 mb over the 
Kurile Islands (fig. 58). Soviet and Japanese fishing 
vessels among the Islands found 45- to 55-kn winds 
with waves up to 25 ft. On the 17th the SPRAY CAP 
(38°N, 178°E) was in the warm sector just east of the 
cold front with 70-kn southerly winds and waves of 31 
ft. The SANKOSUN (47°N, 163°E) had winds of 50 kn 
and 34-ft swell waves. At 0600 the BLUE BELL (49°N, 
166°E) registered 967 mb about 180 mi south of the 
center with 36-ft seas and 49-ft swells. The PAC 


barograph. The MCLEAN probably passed nearly directly through the small LOW. 


MERCHANT (43°N, 156°E) was sailing into 55-kn west- 
erly winds with 30-ft waves. 
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Figure 58.--This image at 2225 on the 15th does not 
indicate the small LOW and neither did the analysis 
for 0000 on the 16th. 


By the 18th the storm was over the western Bering 
Sea and weakening. Ships north of latitude 45°N still 
found 20-ft waves. The storm stalled northeast of 
Ostrov Beringa on the 19th and dissipated 48 hr later. 


This storm was born in the East China Sea on the 20th. 
It took the usual east-northeast trail but was of little 
consequence until the 24th. The PRESIDENT TYLER, 
on the western edge of the storm, found 45-kn winds 
and 20-ft seas. The CORAL ACE (38°N, 169°E) re- 
ported 58-kn winds. On the 25th the storm was 960 
mb near 47°N, 180°. The American WGKF (42°N, 
177°E) was sailing with 55-kn westerly winds and 25- 
ft waves pounding her stern. Waves up to 26 ft were 
reported as far as 1,000 mi southwest of the center. 

A Panamanian ship, which apparently had some of the 
numbers in her pressure reversed, was very near the 
storm's center with 50-kn winds and 26-ft waves. This 
also appeared to be the case 6 hr later since every- 
thing fit when two numbers in the pressure were 
changed. The storm began its weakening process on 
the 27th, 


Tropical Cyclones, Western Pacific--Typhoon Freda, 
the first tropical cyclone of the season, developed 
among the Marshall Islands on the 12th. Reaching 
tropical-storm strength the same day, she headed 
west-northwestward. A strong upper level southeast- 
erly flow temporarily restrained her vertical develop- 
ment and hence her intensification. By the 14th Freda 
started to recurve after passing just west of Eniwetok 
Atoll. The following day she intensified rapidly as 
winds climbed to 85 kn and finally 105 kn with gusts to 
130 kn; gales extended out 200 mi in the northern semi- 
circle and 100 mi elsewhere (fig. 59). Freda was now 
heading northeastward for Wake Island. However, be- 
yond Wake was cooler water and a strong band of mid 
to upper level westerlies that was to spell her doom. 
She weakened slightly as she passed within 60 mi west 
of Wake early on the 16th; winds near her 945-mb cen- 
ter were estimated at 100 kn. As Freda crossed the 
20th parallel, she continued to weaken and turn extra- 
tropical. By the 17th she was down to tropical-storm 
strength and turning eastward. 


Casualties--The 10,625-ton GLADIOLUS encountered 
heavy weather near Unimak Pass. Stanchions were 
damaged, chains broken, and bulwark cracked. The 
vessel proceeded to Kodiak for repairs and restowing. 
The fishing vessel PACIFIC ANGEL grounded on the 
6th in bad weather about 100 mi southwest of Kodiak. 
The DAITO MARU No. 55 sank about 380 mi northwest 


Figure 59.--Typhoon Freda at 2052 on the 15th. 


of Adak on the 13th in rough seas with hull icing. All 
26 crewmen were lost even though one ship was within 
2 mi and some 30 ships converged on the area to help 
search, 

A hydrofoil went aground on the 19th between Hong 
Kong and Macao in a heavy thunderstorm. Eighty- 
five of the 170 passengers were taken to hospitals, but 
only 25 required treatment. On the 23d the NIHON 
ALPHA was anchored off Midway Island with storm 
damage. 

The following vessels were either in or due Japan 
with weather damage: AMSTELMOLEN, CLASSIC, 
MARCONA TRADER, and the DAISY. 


Other Casualties--The fishing vessel LIEN HO No. 
1 struck a reef near 11°S, 166°W, in bad weather on 
the 2d. The crew got safely ashore. Three barges 
were surveyed at Kandla, India, for damage in heavy 
weather and subsequent stranding while in tow of the 
tug KESARIT. 


WEATHER OBSERVATIONS. 


WE OF NOAA ARE MAKING USE OF THIS SMALL AMOUNT OF SPACE TO EXTEND 
OUR THANKS TO ALL THE SHIPS' OFFICERS WHO ROUTINELY TAKE SHIPBOARD 


TO US, THESE EXCELLENT OBSERVATIONS ARE 
PRICELESS. WE CERTAINLY DO APPRECIATE RECEIVING THEM REGULARLY. 
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NORTH ATLANTIC, JUNE 


WEATHER over the North Atlantic is usually very 
pleasant in June. The number of active extratropical 
LOWs continues to decline, and storms are usually 
confined to the higher latitudes--centers north of 45°N 
over the western ocean and 55°N over the eastern o- 
cean. The building Azores High averages near 1024 
mb for the month and is centered over midocean near 
33°N, 38°W. The Icelandic Low, oriented east-west, 
is quite diffuse with the lowest average pressure about 
1010 mb, just off the coast of Labrador, near 58°N. 


WINDS are controlled largely by the Azores High, 
with the transient LOWs causing the daily variations. 
Between 25° and 55°N, southwesterly winds predomi- 
nate, except over the eastern ocean from the Bay of 
Biscay southeastward, where northerly winds prevail. 
Scuth of 25° to about 5°N, the "northeast trades" are 
generally steady. North of 55°N, winds are mostly 
variable. On the Mediterranean, east to southeast 
winds are common over the western half, while north- 
west winds blow steadily over the eastern portion. 
Northerly winds are predominant off the Iberian Pe- 
ninsula and northwest coast of Africa. Northwesterly 
winds prevail over the eastern Gulf of Mexico, while 
southeasterly winds are predominant over the south- 
ern North Atlantic between the Equator and 5°N. Wind- 
speeds over most of the North Atlantic during June 
are force 3 to 4. Lighter force 2 to 3 winds are most 
common over the Mediterranean Sea, Davis Strait, 
Gulf of Mexico, Bay of Biscay and waters southwest- 
ward, and near the Equator. A band of force 4 to 6 
extends northeastward from the vicinity of Bermuda 
toward Ireland. 


GALES over the North Atlantic are infrequent during 
June. Only in the waters near southern Greenland and 
over northern portions of the Norwegian Sea does the 
probability of encountering gales exceed 10 percent. 


EXTRATROPICAL CYCLONES are fewer in June than 
in May and not as intense. Cyclogenesis throughout 
the summer occurs principally in the area from the 
Carolinas, west of 65°W, to Hamilton Inlet, Labrador, 
west of 50°W; northof Scotland; northwest of Iceland; 
over the waters southwest of the British Isles; and 
over the Gulfs of Finland, Riga, and Bothnia. The 
major storm tracks during June extend from the New- 
foundland area northeastward to the waters south of 
Iceland, and then east-northeastward across the Scan- 
dinavian Peninsula. Another primary track extends 
from Iowa across central Lake Michigan to southern 
Lake Huron and down the St. Lawrence River, where 
it joins a track that develops off Cape Cod. 


TROPICAL CYCLONES, Tropical storms average 
about one every 2 yr. The preferred area of tropical 
cyclone formation is over the western Caribbean and 
the Gulf of Mexico. The 49-yr period, 1931-79, had 
27 tropical storms, of which 11 reached hurricane 
strength. 
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SEA HEIGHTS of 12 ft or more occur between 5 and 
10 percent of the time over a broad area that includes 
the Labrador Sea, around the southern Greenland coast 
into Denmark Strait, then south of Iceland to the Fae- 
roe Islands and southward to off Ireland's west coast, 
then southwestward to about 500 mi off Cape Race, 
and northwestward to include again the Labrador Sea. 
Other small areas are located between Norway and 
the Shetland Islands, off the central Norwegian coast, 
and in the Gulf of Lions. Frequencies of 10 percent 
or more occur only over an elliptical area immedi- 
ately south of Kap Farvel. A flat oval area of swell 
greater than 12 ft over 10 percent of the time is cen- 
tered about 55°N, from south of Kap Farvel to Ireland. 
The oval changes from about 5° to 10° of latitude thick 
from west to east. An area of over 20 percent occurs 
about 200 mi off the coast of Colombia. 


VISIBILITY. The frequency of fog approaches its 
maximum over the northern ocean. The Grand Banks 
is the foggiest region--visibility below 2 mi is report- 
ed on more than 30 percent of all observations. The 
percentage of this low visibility decreases to between 
20 and 30 percent of the observations over the Davis 
Strait and the northern Labrador Sea, and over the 
waters east of Kap Brewster, Greenland. The latter 
area is usually ice-covered at this time of year. The 
fog is generally observed in warm, moist air brought 
by southerly winds into this area of cold ocean tem- 
peratures. 


NORTH PACIFIC, JUNE 


WEATHER. The summer regime is wellestablished 
over the North Pacific in June. Vigorous extratropi- 
cal storms are increasingly less frequent. The Sub- 
tropical High is centered near 36°N, 149°W, and has 
an average central pressure of about 1022 mb. The 
Aleutian Low, located north of the western Aleutian 
Islands, fills rapidly during June; by the end of the 
month, it has disappeared, leaving only a trough. 


WINDS north of the trade wind belt are variable over 
the broad scale, ranging from northwesterly to north- 
erly off the United States and Canadian coasts, to 
southerly east of Japan, to westerly over the Aleu- 
tians. Over the Gulf of Alaska, they are southerly to 
westerly. Northeast of Hawaii, the winds blow from 
the northeast. The speeds average force 3 to 4 north 
of 25°N. South of 25°N (30° east of 145°W) to the E- 
quator, steady ''northeast trades" dominate, with 
force 4 the most common speed. The southwest mon- 
soon is established over the South China Sea. South- 
easterlies prevail over the Philippine Sea, switching 
to southerly south of Japan and Korea. 


GALES are rare in June. Only over asmall area near 
46°N, 145°W, does the chance of encountering gales 
exceed 5 percent. 


EXTRATROPICAL CYCLONES, The most favorable 
area for cyclogenesis continues to be east of Honshu. 
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The primary storm tracks lead from here east-north- 
eastward to the Gulf of Alaska. Another track ap- 
proaches the Gulf of Alaska on a northeasterly course 
from midocean, 


TROPICAL CYCLONES. The probability of tropical 
storm development continues to rise sharply in June, 
approaching the late summer and early fall maximum. 
On the average, three of these storms develop per 
year--one or two during this month in Asiatic waters, 
and one or two over the ocean area between 10° and 
20°N, and the Mexican west coast and 120°W. About 
two out of three western North Pacific tropical storms 
go on to: become typhoons. One out of three eastern 
North Pacific storms reach hurricane intensity. 


SEA HEIGHTS of 12 ft or more havea frequency great- 
er than 10 percent only in two small areas. One is 
centered south of the Alaska Peninsula near 48°N, and 
the other south of the western Aleutians near 46°N. 
Generally, sea conditions are improving as summer 
approaches. Areas of high swell are located in the 
northern Gulf of Alaska and Bering Sea, south of the 
ice edge. 


VISIBILITY, The frequency of low visibility increases 
over most of the North Pacific. The waters east of 
the northern Kuril Islands are particularly foggy, with 
the visibility dropping below 2 mi in over 40 percent 
of the observations. From the outer boundaries of 
this area northward to Kamchatka, southward to the 
central Kurils, westward to the eastern Sea of Ok- 
hotsk, and eastward to 162°E, this percentage drops 
to 30 to 40 percent of all observations. The area of 
low visibility, which encompasses 20 to 30 percent of 
all observations, extends from the southern Sea of 
Okhotsk through the central Kurils, and then eastward 
through the North Pacific along the 40th parallel to 
165°W. The line bordering the boundary of the area 
then bends westward to midocean near 47°N, 175°E, 
before curving northeastward through the central A- 
leutians to St. Lawrence Island in the Bering Sea. 


NORTH ATLANTIC, JULY 


WEATHER conditions are relatively settled during 
July as the Azores High, centered near 35°N, 44°W, 
builds to a seasonal maximum of about 1025 mb, and 
primary storm tracks are displaced north of 45°N, 
The Icelandic Low remains an ill-defined east-west 
trough with the lowest pressure, about 1009 mb, cen- 
tered near Hudson Strait in eastern Canada. 


WINDS over the middle and northern latitudes have 
southerly and westerly components. Northerly winds 
are common near the entrance to the Mediterranean, 
while over the Sea itself, northwesterly winds are 
steady. Winds from the northerly quarter are found 
over the North Sea, off the central Norwegian coast, 
and over the Davis Strait and the waters southwest of 
Iceland. The "northeast trades" blow between 10° and 
25°N, while in the Gulf of Mexico, easterly winds are 
most frequent. Near the Equator, southeasterlies 
dominate the area between South America and Africa. 
Windspeeds average about force 3 to 4 over most of 


these areas except over the Mediterranean Sea, the 
Davis Strait, and the Gulf of Mexico, where force 2 to 
3 winds are prevalent. The strongest winds, of which 
nearly two-fifths of all observations are force 5, are 
encountered over the waters of the southwestern Car- 
ibbean Sea. 


GALES. The frequency of gales is at a minimum for 
the year. Only over the Norwegian Sea is the percent- 
age frequency of gales 10 percent or higher. 


EXTRATROPICAL CYCLONES. From June to July, 
a marked northward shift of cyclonic activity occurs 
over the North Atlantic. Areas of cyclogenesis are 
along the North American coast from the Carolinas to 
north of Newfoundland, in the Denmark Strait, south- 
west and north of the British Isles, in the Adriatic 
Sea, and over the Gulfs of Bothnia, Finland, and Riga. 
The primary cyclone tracks lead from the Hudson Bay 
region northeastward through the Davis Strait, from 
the Grand Banks and the Gulf of St. Lawrence toward 
Iceland, and from north of Scotland eastward across 
southern Scandinavia. Two secondary tracks cross 
the Great Lakes. One extends from the Great Plains 
across eastern Lake Superior toward Labrador, while 
the other cuts an east-northeasterly swath across 
Lakes Erie and Ontario, New York, and New England, 
before merging with the Carolina storm track over 
the Gulf of St. Lawrence. 


TROPICAL CYCLONE activity is still limited. On an 
average, three storms will occur during a 4-yr peri- 
od, and half will develop into hurricanes. July tropi- 
cal cyclones usually originate over the Gulf of Mexico 
or just east of the Lesser Antilles. Those forming 
over the Gulf generally move northward across the 
Gulf Coast, while those born east of the Lesser An- 
tilles may move westward across the Caribbean Sea, 
or northwestward toward the southeast coast of the 
United States, where they often recurve to the north- 
east. Sometimes these storms are bred north and 
east of the Bahama Islands during July. 


SEA HEIGHTS of 12 ft or more are encountered with 
a frequency of 10 percent or more only in a small ar- 
ea immediately south of southern Greenland. 


VISIBILITY. Like June, July is one of the foggiest 
months of the year over the western North Atlantic. 
Observations with visibility less than 2 mi average 10 
percent or more northward of a line drawn from the 
waters between Cape Cod and Cape Sable northeast- 
ward to near 60°N, 30°W. From there, the 10-percent 
frequency line runs eastward, south of Iceland, tonear 
the Faeroe Islands, and then southward, cutting across 
Scotland near the Firth of Forth. The line then ex- 
tends northward along the Prime Meridian to about 
63°N, where it heads northeastward to the coast of 
Norway. The 20-percent frequency line is alittle less 
erratic. It extends from near Cod Island, Labrador, 
eastward to near 56°N, 47°W; it then extends south- 
westward across Newfoundland to the Grand Banks. 
From there, visibilities less than 2 mi occur 20 per- 
cent or more of the time west of a line drawn to the 
coastal waters of Greenland, near Kap Mosting, and 
then north of the same line extended to 74°N, 20°E. 
Enclosed within the area defined by Godthaab (Green- 
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land), Resolution Island, and Ivigtut (Greeniand), ob- 
servations with visibility less than 2 mi exceed 30 
percent. 


NORTH PACIFIC, JULY 


WEATHER. The steady and rather settled summer 
weather conditions that commenced in June over the 
North Pacific become widespread and firmly estab- 
lished during July. The Aleutian Low has disappeared 
from the pressure chart of normals, and the Subtrop- 
ical High, with a pressure of 1026 mb, has moved 
northward to near 38°N, 150°W. 


WINDS. Because of the strong development and north- 
ward position of the Subtropical High, the "northeast 
trades" extend over a large portion of the ocean. They 
prevail over all but Asiatic waters south of 30°N. O- 
ver the eastern ocean, they extend northward to about 
35°N. The southwest monsoon is well established in 
Asiatic waters, blowing most steadily over the South 
China Sea. The westerlies of the middle latitudes, 
because of the absence of the Aleutian Low, are less 
steady than during the colder months. Large south- 
erly components are found over the western two-thirds 
of the ocean at these latitudes, while northerly com- 
ponents are the rule closer to the conterminous United 
States and are also observed out from the Gulf of Te- 
huantepec. Easterly winds prevail over the waters of 
the Gulf of Alaska. Windspeeds over the Pacific av- 
erage slightly less than force 4. 


GALES associated with extratropical cyclones are 
rare during July over almost all of the North Pacific, 
but a frequency greater than 5 percent does exist over 
a 2° square north of the central Aleutians. 


EXTRATROPICAL CYCLONES. Cyclogenesis during 
the summer occurs in Asiatic waters from Taiwan 
northward to Sakhalin, and northeastward to the Near 
Islands. The greatest frequency is east of Honshu 
and Hokkaido. Two other areas are found near 47°N, 
from 155° to 175°W, and over the Gulf of Alaska. The 
primary storm tracks lead from Honshu northeastward 
to the Bering Sea, and from a point near 52°N, 157°W, 
to the Gulf of Alaska. 


TROPICAL CYCLONES. Usually three or four trop- 
ical storms occur over the western North Pacific dur- 
ing July. Only one of these will not become a typhoon. 


These storms originate mostly over the ocean areas 
east of the Philippines. During their early stages, 
they generally move west-northwestward; after de- 
velopment, some may continue across the northern 
Philippine Islands into the South China Sea, while oth- 
ers curve northwestward toward Taiwan, the coast of 
mainland China, Korea, or Japan. Those reaching 
higher latitudes generally recurve toward the north- 
east under the influence of the upper westerlies. 

Another area of tropical cyclone activity is over 
the waters off the west coast of Mexico. Around four 
tropical storms can be expected in July, with one 
reaching hurricane force. These storms are usually 
shorter lived, but can be dangerous to both marine 
and coastal interests. They normally move west- 
northwestward out to sea, but sometimes they pass 
inland over Baja California. 


SEA HEIGHTS of 12 ft or more may be expected about 
10 percent of the time in two small areas south of the 
Aleutians, near 48°N, 165°E, and near 49°N, 155°W. 
Areas of high swells are located in the Gulf of Alaska 
and Sea of Okhotsk. 


VISIBILITY. Compared to other months of the year, 
the occurrence of low visibility over northern waters 
is most frequent during July. The visibility drops be- 
low 2 mi in over 40 percent of all observations over a 
circular area bordering the northern Kurils on the 
west and centered near 48°N, 158°E. The 30-percent 
frequency line is less circular, running from south- 
western Kamchatka across the central Kurils toa point 
near 43°N, 160°E, and then northeastward to the Rat 
Islands, before swinging westward to Mys Shipunskiy. 
The 20-percent frequency line also crosses the cen- 
tral Kurils, but extends farther up the west coast of 
Kamchatka. This line then continues southeastward 
from the Kurils reaching south of 40°N, between 160°E 
and the dateline, before moving east-northeastward 
to a point near 48°N, 145°W, and then north-north- 
westward to Afognak Island. The entire Bering Sea 
is enclosed within this 20-percent frequency line, with 
the exception of the waters northeast of St. Lawrence 
Island, and the waters north of a line drawn from Mys 
Ozernoy to Mys Navarin. The 10-percent frequency 
line is very similar to the 20-percent one. It stretch- 
es from the northern Sea of Okhotsk southward to the 
southern Kurils; it then continues southeastward to a 
point near 34°N, 170°E, before shooting east-north- 
eastward to about 40°N, 140°W, and then north-north- 
westward to the Gulf of Alaska. 
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ADDRESSES OF NATIONAL WEATHER SERVICE PORT METEOROLOGICAL OFFICES 


NOAA National Weather Service Port Meteorological Offices have personnel who 
visit ships in port to check and calibrate barometers and other meteorological 
instruments. In addition, port meteorologists assist masters and mates with prob- 
lems regarding weather observations, preparation of weather maps, and forecasts. 
Meteorological manuals, forms, and some instruments are also provided. 


ATLANTIC AREA 


n Mr. Charles Schlott Mr. Earl Brown 
Port Meteorological Officer Port Meteorological Officer 
National Weather Service, NOAA National Weather Service, NOAA National Weather Service, NOAA 
30 Rockefeller Plaza Bldg. 51 Norfolk International Airport 
New York,NY 10112 Newark Airport Norfolk, VA 23518 
212-399-5569 Newark, NJ 07114 804-441-6326 


201-624-8098 


GULF AREA 


Mr. David Shawley Mr. Peter Connors 


Port Meteorological Officer Port Meteorological Officer 
National Weather Service, NOAA National Weather Service, NOAA 
701 Loyola Avenue 1600 Port B'lvd 

New Orleans, LA 70113 Miami, FL 33132 


504-589-2669 


305-358-6027 


Mr. Julius Soileau 


Port Meteorological Officer Port Meteorological Officer 
National Weather Service, NOAA International Airport 

Route 6, Box 1048 Box 1837 

Alvin, TX 77511 Jacksonville, FL 32229 
713-228-2527 904-757 -1370 


GREAT LAKES AREA 


Mr. William Kennedy Mr. Fred Day 

Port Meteorological Officer Port Meteorological Officer 
National Weather Service, NOAA National Weather Service, NOAA 
Cleveland Hopkins International Airport 14th and Ryan Streets 

Cleveland, OH 44135 Sault Ste. Marie, MI 49783 


216-267-0069 


906-632-8921 


PACIFIC AREA 


Mr. James Mullick Mr. Donald Olson 


Port Meteorological Officer Port Meteorological Officer 
National Weather Service, NOAA National Weather Service, NOAA 
Metro Oakland International Airport Lake Union Building, Room 728 
P, O, Box 6249 1700 Westlake Avenue North 
Oakland, CA 94614 Seattle, WA 98109 


415-273-6257 


206-442-5447 


Mr. Anthony E. Rippo PANAMA CANAL 


Port Meteorological Officer Mr. Robert Melrose 

National Weather Service, NOAA Port Meteorological Officer 

2005 T Custom House ; National Weather Service, NOAA 

300 South Ferry Street Box 1301 

Terminal Island, CA 90731 APO Miami 34005 

213-548-2539 (Local: Ft. Davis, Republic of Panama) 
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